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The ruins of a typical frail Calabrian house. 























A ruined house near Bagnara. Soldiers razing walls in danger of falling. 
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OUR DECADENT MERCHANT MARINE 
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t 18 one among many accumulating proofs of the 
that, because of the greater cost of building and 
running Americar hips, it is hopeless for this coun 
to t ) esta sh a merchant marine in the face 

£ ct petitior l ss some measure oft 

ft d by the government 

in seeking for government aid, the shipping inter 
ts do not ask that any new policy be established 
ey simply request that the principle of protecting 
ung dustries, unt they have de veloped to a point 
it which they are able to meet foreign competition 
unaided, be extended to the merchant marine It is 
nfidently believed that if government aid were ex- 
tended in some form or other, preferably as compen- 
ation for carrying the mails, the resulting increase 
n the shipbuilding business would be so great, as 
ultimately to place the shipping industry in a position 
t meet foreign competition unaided When that 
ige of development approaches the subsidies could 
be gradually reduced, and finally withdrawn Ex 
pectations of the successful working of a system 
this kind are strongly warranted by the phenome 
levelopment, during the past two decades, of 
some of our leading lustries, and bly that con- 
erned ir he manu t e of steel recent State 
ment of our leading onmaster, that the steel indus 
n this count! s to-day strong enough to hold its 

WI inaided against free European competition, is 
fresh in our minds; and we confidently believe that 
the extension of a well-considered measure of govern 
ent aid to our merchant marine would, in the course 
of tir enable this country to win back something 
of its former proud position as the leading maritime 

nation the world 

Postmaster-General Meyer, speaking of the ocean 
iil service, says that with the exception of our serv- 

e to Jamaica, Cuba, and the Atlantic ports of Mex- 
o, Which has prospered under the act of March 3 
1891, our mails to Central and South America, West 
Indies, Australia, and the Orient, are almost wholly 
dependent on foreign steamers, over which we have 
no jurisdiction He further notes that within two 
ears the number of American steamers crossing the 
Pacific and available for carrying the mails has been 
reduced more than one-half. Last year, the Post Office 
Department recommended, and the Senate by a prac 
tically unanimous vote passed, a bill which provides 
that tl ompensation of $4 a mile, now allowed to 


0-knot transatlantic American mail steamers, be al- 


lowed aiso to American steamers of not less than 16 
knots speed on routes of 4,000 miles or more to South 
America, the Philippines, Japan, China, and Aus- 
tralasia It would require several years to establish 
the new mail routes which are contemplated in the 
bill, since most of the fast steamers would have to 
be built The passage of the bill would impose no 
large immediate expenditure; whereas the creation of 
new mail lines would promote trade, stimulate ship- 


I ling, and greatly strengthen the auxiliary naval 
forces of the government 
THE TRAFFIC OF A GREAT CITY. 

Not many of us were prepared for the really stu- 
pendous figures of the passenger traffic of New York 
city, which are made public in the report, for 1908, 
of that most admirable and efficient body known as 
the Public Service Commission It appears that the 
surface, elevated, and subway companies in New York 

rry annually over 1,300,000,000 passengers What 
these figures mean will be better understood, when 
t is stated that they are over 66 per cent greater 
than the total number of passengers carried in the 

ime year on all the steam railroads of the country 
mbined. The total capitalization of these transporta- 

n companies is over $533,000,000, and they derive 

nually from the passengers carried over $62,000,000, 

dentally, it may be mentioned that the capitaliza- 
of New York’s gas and electric companies is 

r $386,000,000, and that they sell, annually, 32,- 

1.000 cubic feet of gas; which amount is more 
t ty per cent of the entire gas production in 
the United States Moreover, the income from the 


of electricity alone in the city exceeds $20,000,000. 


Rather 
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By the close of 1908 had 


the 


city expended over 
200,000,000 in th construction of subways; and an 
additional $100,000,000 will be necessary to build the 
Broadway-Lexington Avenue line. the lo p lines con- 


necting the Williamsburg and Manhattan bridges, the 


below Manhat 


line across Manhattar Canal Street in 


tan, and the Fourth Avenue line in Brooklyn 


So much confusion exists in the public mind ag to 


the exact status of the proposed new construction, 
that the following information from the report wil] 
be of no little interest In the first place, the Com- 
mission declined the proposal of the interborough 
Company to build a road by way of the new Manhat- 
tan Bridge from Flatbush Avenue Brooklyn, to the 
Third Avenue Elevated Road in Manhattan, prefer. 


ng instead to proceed with the 


construction of the 


Fourth Avenue Subway in Brooklyn The construe 
tion of this line, however, has been held up by g 
taxpayer's injunction, and the matter is still in the 


courts The Broadway-Lexington Avenue Subway has 


been delayed 


by the difficulty experienced in getting the 


consent of property owners. A decision of the Appel- 
late Division rendered last month has cleared the 
way for the Board to proceed with the construction, 
and it hopes shortly to adopt the final plan of itg 
chief engineer Plans are also being prepared for a 
subway to run below Canal Street, from the Manhat- 


tan Bridge to the Hudson River, with provision for a 


rail connection at the intersection at Broadway with 
the proposed Broadway-Lexington Avenue line. The 
Subway loop connecting the Williamsburg and Brook- 





lyn bri s is being pushed to completion, except on 
that section which passes below the new Municipal 
juilding adjoining the Brooklyn Bridge Terminal, 
where it will be necessary to lay the building founda- 
tions before completing the Subway. The refusal of 
the Utilities Board to purchase the Steinway tunnel 
from the Interborough Company was due to the objec 
tion, among many others, that the contract for opera- 
tion proposed by the Interborough would have cost 
the city some $350,000 a year 

The suggested improvements in the operation of the 
existing subways, made by Bion J. Arnold, are. being 
followed in two particulars First, with a view to 
facilitating the loading and unloading of trains, sev- 
eral new cars are under construction, which will be 


provided with a pair of doors at each end of the car, 
‘ } 


one of each pair being for the other for 
is expected that some of these cars will 


ingress and 


egress; and it 


shortly be placed in operation. Unless some unfore- 
seen difficulties develop, it seems to us that the new 
cars should result in a considerable acceleration of 
the train service, due to the cutting down of the time 
of stops at stations. The new signal system proposed 
by Arncid, which permits express trains to be run 
under shorter headway, has proved so successful at 
the greatly congested 96th Street station, that the 


it throughout the line. 
the alteration of 
to permit of a 


company is planning to install 
Another 


the 


important improvement is 


Bowling Green station service of 


shuttle trains between Bowling Green and South 
Ferry, with a view to allowing all express trains to 
be run through to Brooklyn 

Most commendable has been the work of the Com- 


mission in gathering careful statistics of accidents 


and fatalities on all transportation lines. The total 
number of accidents has reached during the year the 
appalling total of 50,000, in which no less than 600 
lives have been lost Impelled by these statistics, 
the Commission conducted a series of extensive com 


petitive tests of fenders and wheel guards, which were 
to all manufacturers in this country 
and abroad. We sincerely hope that these tests will 
shortly result in the enforced adoption of some satis- 
life and limb saving device on all the street 


thrown open 


factory 
railways of this city. 

—— ~<=><+-@ >< 

the use of 


of the 





Sir James Dewar having succeeded, by 


the radiometer, in detecting a 
fifty-millionth of an atmosphere, and having definitely 


gas pressure 
detected by this means the helium produced in a few 
hours from about ten milligrammes of radium bromide, 
has undertaken the direct measurement of the helium 
produced by radium For this purpose he employed 
70 milligrammes of radium bromide belonging to the 
Royal Society, which had used by Dr. Thorpe 
in his recent determination of the atomic weight of 
radium. The apparatus employed for measuring the 
helium consisted of a McCleod gage in which no rub- 
ber joints were used, together with ingenious arrange 
ments for exhausting the Any traces of 
adventitious gases were absorbed by an attached bulb 
containing charcoal and cooled in liquid air. In one 
instance the pressure registered at the start of the 
experiment was 0.000044 milligramme. The radium 
salt was occasionally heated and the pressure of the 
A steadily 


been 


apparatus. 


helium was determined from time to time . 
maintained helium increment was obtained of approx! 
mately 0.37 cubic milligramme per gramme of radium 
per day. This result agrees very closely W ith Ruther 
ford’s theoretical calculation, which gives about 0.3 


cubic millimeter per day. 
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ENGINEERING. 

State Forest Commissioner Whipple estimates the 
forest fire losses in New York State alone, during 
the past year, at nearly $800,000. Of 700 fires re- 
ported, #)) are attributed to hunters, and nearly 400 
to railroad locomotives. A total area of 177,476 acres 
was burned over, of which over 50,000 acres were 
State lands 

It is estimated that in the Borough of Manhattan 
about 10,000 passenger elevators and 12,000 
for freight service. In twenty-six office 


there are 
elevators 
buildings ( 


able area of 
travel between 4,000 and 5,000 miles of vertical dis- 
There 


f eighteen stories and over, with a rent- 
116 acres, there are 231, elevators, which 


tance each day, and carry 615,000 passengers. 
are 8,000 elevators in office buildings alone. 

In the closing days of last year an actual start was 
made in the manufacture of steel at the new city of 
Gary, Ind., which has been built by the United States 
Steel Corporation on the shores of Lake Michigan, a 
few miles to the east of Chicago. This important step 
was signalized when blast furnace No. 12 was blown 
in. The mills embody the very latest practice in the 
art of steel making; and the estimated cost of the 
plant as projected is $25,000,000. If the plans of the 
company are carried out, Gary must become one of 
the greatest centers of the iron and steel industry in 
the world 

The New York, New Haven & Hartford Company have 
asked permission from the Public Service Commis- 
sion to electrify the branch line of their system 
from New Rochelle to the Harlem River. This line 
has recently been equipped with six tracks; and it 
is believed that the proposal to electrify the road is 
part of a scheme on the part of the New Haven Com- 
pany to obtain an independent line into New York 
city by way of the new bridge of the Connecting Rail- 
road at Hell Gate, a line through Long Island City, 
and a tunnel beneath the East River 

Those naval specialists who are perturbed at the 
growth of what they are pleased to call the “speed 
mania,” will be startled to learn that the latest battle- 
ship cruiser to be laid down for the British navy is 
designed for a contract speed of 28 knots. The sister 
ships were designed for 25 knots and made, on trial, 
Therefore, it is not improbable 


from 27 to 28 knots 
that, in two or three years’ time, we shall be confronted 
with the spectacle of an 18,000-ton warship that is 
able to transport her battery of eight 12-inch guns at 
a speed, for a short dash, of 30 knots and a sustained 
speed of over 27 knots. 

The German auxiliary sailing ship “R. C. Rickmers,” 
the largest sailing ship afloat, has proved that the 
days of the profitable square-rigger, if she only have 
an auxiliary to help her through the calms, are by 
no means over. During her two and a half years of 
active service, she has covered over 100,000 miles, and 
her earnings have been about $2.25 for every mile of 
that distance. This noble ship, 441 feet in length, 
formed the subject of a front-page illustration in our 
issue of October 6, 1906. 

All the vessels of our battleship fleet are to be 
equipped with the new spiral latticework military 
mast of the kind illustrated in our issue of November 
14, 1908. Before this work is commenced, the govern- 
ment intends to make a seagoing test, to determine how 
much vibration this type of mast will be subjected to 
The test will be 
carried out on the new battleships “Idaho” and “Mis- 
sissippi,’ and will be in charge of Naval Constructor 
Robinson, who was chosen to accompany the Atlantic 
fleet on its cruise from Hampton Roads to San Fran- 
cisco, 


under ordinary conditions at sea. 


According to the United States consul at Chemnitz, 
the German government is offering prizes for an 
effective method of combating the destructive effects 
of factory gases upon vegetation. Damage to agri- 
culture and to the extensive forests by the smoke of 
the numerous factories is becoming every year more 
Marked. Hence the Saxon Ministry of Finance is offer- 
ing a prize of $2,400 to the inventor who provides the 
best preventive of the injuries now due to sulphurous 
acid and other acid vapors in factory smoke, and to 
the effect of the harmful products of the combustion 
of bituminous coal. An additional prize of $500 will 
be given for the best compendium of the literature on 
the subject. 

In spite of the serious depression of the past year, 
the figures for new railroad construction show that in 
1908 there was built a total of 3,214 miles of new 
Toad. This is a considerable falling off from 1907, 
when 5,212 miles were constructed; but it is only 600 
miles less than the total for 1904, and exceeds by over 
100 per cent the figures for 1895, when only 1,428 miles 
of new road were constructed. The statistics of new 
far construction show that as compared with 1907, 
when over 284,000 freight cars were built, and 5,457 
passenger cars, there is an enormous falling off, the 
totals for 1908 being respectively 76,555 freight and 
1,716 passenger cars. 
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ELECTRICITY. 

An international electrical exhibition will be held 
at Brescia, ltaly. The exhibits will be divided into 
fourteen groups covering all classes of electrical ap- 
plication. 

It is reported that the Pennsylvania Railroad, which 
is now investigating the results attained by the use of 
telephones on western railroads, is favorably im- 
pressed, and may adopt this system of train dispatch- 
ing in place of the telegraph. 


One of the latest electrical novelties for household 
use is the electrical razor. The form of the razor is 
Similar to the well-known safety type; but the razor 
is given a vibratory movement by means of a rotary 
eccentric in the handle of the device. This motion is 
sufficient to cut the beard as the razor is drawn across 
the face. 


A new material has recently been produced in the 
electric furnace to take the place of platinum in elec- 
tric cooking and heating devices. The new product is 
called silundum, and is produced by subjecting carbon 
to the vapor of silicon. The result is a silicified car- 
bon which is similar to silicon carbide and has many 
of the same properties. It resists temperatures of 
1,600 deg. C. and does not oxidize, nor is it affected by 
acids. As a conductor of electricity its resistance is 
several times that of carbon. 


A sensitive mono-telephone has been described by 
Henry Abraham before the French Academy of Sci- 
ence. In place of the ordinary diaphragm an arma- 
ture of sheet iron is supported on two steel wires 
stretched tightly across the magnet of the telephone 
The armature is of such size that it barely covers the 
magnet. The tone produced by the armature may be 
varied by adjusting the tension of the wire. The in- 
strument is thus made as sensitive as the ordinary 
receiver, but is particularly sensitive to frequencies 
corresponding to the natural sound period of the arma- 
ture. The instrument is particularly designed for use 
in wireless telegraphy on systems tuned to a certain 
wave length. . 


The town of St. Albans, near London, is using a 
novel system for generating electricity. The generat- 
ing station which has just been completed uses no fuel 
except the town refuse. The refuse is burnt in a de 
structor plant capable of consuming from 50 to 60 tons 
per day of eighteen hours 
are provided with large furnace doors to permit of 


The combustion chambers 


the introduction of large articles, such as mattresses, 
animal carcasses, and the like. The plant is equipped 
with two engines each operating two 75-kilowatt 
direct-current generators” The current is generated 
at 230 volts on either side of a 460-volt three-wire 
system. The battery room of the plant contains 268 
cells with a capacity of over 1,000 ampere hours at a 
10-hour discharge rate. 


A novel single-truck electric car is being used on a 
small Pennsylvania road in which the monitor roof is 
eliminated, giving the car a very peculiar squat appear- 
ance. The advantages gained by eliminating the moni- 
tor roof are that more head-room is provided inside 
the car and the sashes of the windows may be raised 
much higher than usual. A special ventilating system 
is provided which does away with the ordinary ven- 
tilators of monitor roofs. The truck of the car is 
peculiar, in that it supports the car body at each end 
by means of bolsters. The bolsters are made up of 
heavy elliptical springs which do away with side 
sway and are stiff enough to prevent the car from 
lurching and lunging with every little irregularity in 
the track. The car is equipped with a hydraulic brake. 
The motorman applies the brake by oscillating a lever 
back and forth several times to pump water into the 
brake cylinders. The brakes are released by pressing 
the lever against a valve. 


The following record of the energy of a sal-ammo- 
niac battery has been sent us by the Rev. William 
F. Rigge, S. J., of Creighton University: Two 
ordinary sal-eammoniac cells operate an_ electric 
dial from a master clock. The cells are quart size. 
The carbons are cylindrical, with a zine rod in the 
middle. Half a pint of loosely-packed powdered sal- 
ammoniac is supplied to each cell with as much water 
as the jar will hold. The circuit is closed one sec- 
ond every minute. Under these conditions it was 
found that the zincs lasted about a year, and the 
solution required renewal after an average period of 
two years and two months. The resistance of the 
dial magnet is 16 ohms, of the line 2 ohms, and of 
the battery 1 ohm. The electro-motive force of the 
two cells in series is 3 volts, thus furnishing 2/19 
of an ampere. As the circuit was closed one second 
every minute, the battery was in operation for 24 
minutes each day, and for 316 hours in the two years 
and two months. This would mean an active dura- 


tion of 131/6 days, or nearly two weeks, if the cur 
rent could be supplied continuously. The life of these 
sal-ammoniac cells was therefore 316 * 3/19 = very 
nearly 50 ampere hours. 
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SCIENCE. 

J. Bouma and S. Berend produce a sugar-free milk 
preparation according to a German patent by precipt- 
tating the casein with carbon dioxide in the presence 
of monosodium phosphate. This salt has an acid re 
action, and the product is amphoteric in reaction. 
Hitherto by precipitation with carbon dioxide it wa 
impossible to produce a neutral preparation; the pro- 
duct was invariably alkaline. 


Genuine Jamaica rum can be distinguished from its 
imitations and all other spirits by means of the abso- 
lutely characteristic ingredient which is the chief source 
of its peculiar odor. This ingredient is not an ester, an 
aldehyde, or a ketone. It possesses the character of an 
essential oil and is probably related to the terpenes. 
Jamaica rum contains a second characteristic ingredi- 
ent, which smells somewhat like turpentine, but this is 
less conspicuous than the first, by means of which the 
chemist can often detect even the adulteration of genu- 
ine Jamaica with imitation rum. 


From experiments on dogs Faust had concluded that 
the comparative immunity against morphine which 
follows from its habitual use, is not due to the tissues 
becoming accustomed to the drug, but to an increasing 
capacity of the organism for destroying the poison. 
This view has recently been confirmed by Riibsamen, 
who showed that immune rats actually do break down 
the morphine in their system more rapidly than the 
normal rats. However, it appears that the immunity 
must be due to two causes: first, as stated above, to 
an increased capacity for destroying the poison in the 
system, and secondly, to a cellular immunity, for 
within the first hour after injection a large amount of 
the poison still circulates in the body, without affecting 
the individual. 


The Carnegie Institution of Washington has awarded 
a contract for the construction of a craft for the mag- 
netic survey. She is to be constructed without the 
use of iron or steel or any other magnetic metal. The 
purpose of the Institution is to make with her an ac- 
curate magnetic study of all the oceans. The pro- 
pelling engines, machinery, and other parts of metal 
on the craft will be chiefly bronze Manganese 
metal and gun metal will also be employed. Every 
bolt, nail, bar, and brace in the vessel will be of this 
material. All the machinery will be of bronze, and the 
anchors as well. There is some doubt as to whether 
the crank shaft of the engine can be constructed of 
bronze. The Scientiric AMERICAN hopes to publish an 
exhaustive account of this non-magnetic craft in the 
coming spring. 


The astronomers of antiquity knew how to prediet 
eclipses of the moon, which follow one another in 
regular succession and are visible at one time to all 
the inhabitants of one hemisphere Solar eclipses 
also occur in regular order; in 223 lunar months there 
are in general 29 eclipses of the moon and 41 of the 
sun. But the latter are in each case visible only 
over a restricted portion of the globe, and their occur- 
rence at any particular point is subject to somewhat 
complicated laws, with which the ancients were not 
familiar. From a study of eclipses which occurred 
in past ages, P. H. Cowell has reached the conclusion 
that the period of revolution of the earth, in other 
words the length of the year, has decreased within 
historical times. This result has been confirmed. by 
Crommelin. The determination of the time of eclipses 
in the past is a valuable too! in historical research, 
in fixing the date of important events and epochs. 
Thus Mr. King has calculated that a total eclipse 
took place at Babylon in 1062 B.C. Another date thus 
fixed is October 6, 1241, on which Mr. Crommelin has 
shown that a total eclipse took place 


When the Japanese army evacuated Manchuria it 
became necessary to disinfect very rapidly a great num 
ber of garments, many of which were made of fur, 
while the troops were taking a bath preparatory to 
embarking on the transports, which were to convey 
them to Japan. The ordinary processes were rejected 
as too slow and the following expeditious method was 
substituted, with excellent results: The garments were 
hung, or placed on racks in rooms, into which steam 
at the pressure of six atmospheres was forced until 
the temperature rose to 100 deg. F. At the same time 


the air of the room was pumped out through an aper 
ture near the floor, in order to produce a lively circu- 
lation of steam and a rapid saturation of the garments 
After twenty minutes’ steaming, a spray of formic 
aldehyde was thrown into the entering current of 


steam, and the steaming was continued for ten min- 
utes longer. The walls of the disinfecting rooms were 
only six or seven feet high, and were so constructed 
as to minimize loss of heat by conduction. The capaci 
ties of the rooms ranged from 1,000 to 1,600 cubic feet. 
About one fluid ounce of the commercial 40 per cent 
formol solution was used for each 50 cubic feet of 
space, the solution being reduced to spray and vapor 
in about one minute. The efficacy of the process, even 
when applied to five layers of fabric piled. together, 
was proved by numerous bacteriological tests. 
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THE SUBMARINE MINE. mark every 280 feet, and a black one every 300 feet cable aboard, and fastens it to a specially constructed 
GRORGE FORRE he planter steams straight to the left, paying out the hydraulic jack. A rope is passed ashore through a 
The first official recognition of torpedoes, or mines line as she goes, and as the warning mark—red block fastened to any convenient tree and back to the 
1 they are now called, was in 1869 hen Congress passes, the officer in charge commands ‘Prepare to windlass By hauling on this rope, the end of the 
added submarine minir to the work of the Engineer trip At the word “trip” the anchor with attached cable is pulled ashore and fastened Proceeding to 
Cosps of the arm About 1871 Gen. Abbot commenced buoy is dropped overboard, and thus the position of the small boat containing the grand junction box, the 
series of experiments at Willets Point, N. Y., which the second triple junction box is marked on the sur planter pays out the cable as it goes. Upon arriving, 
d to tl adoption of the stem used to protect our the cable is cut and handed over to the men in the 
harbor mn 189 There little doubt that the knowl | small boat, who proceed to make of the end a “Turk’s 
ige of our wa being eli mined had something t head.” This Turk’s head is constructed by slipping 
h keep Ad era from paying us a over the end of the cable an iron snug-fitting ring or 
visit then ao in de ere notoriously weal collar. The armor wires are then bent back over this 
| I s simy 1 hollow sphere of steel, 32 collar about 15 inches. Lashings of heavy twine are 
nches in diamets At ihe top is a ring for handling used to hold these wires in place. This allows about 
ind at the |! i detachable cap In the interior 15 inches of the core to project for connections inside 
f tl ip a t ¥ joint is made, connecting the the grand junction box. The men now place the end 
ible to tl ! in nto the firing plug rhe of the cable in its proper socket in the box. It is then 
ancl most in ase is one weighing 500 pounds, the con clamped down just behind the collar by screwing home 
nection be i moorir rope, which is cut 10 feet the bolts. This prevents any possibility of the cable 
shorter than tl tance from the bottom to the sur being twisted out of its socket by the heavy currents 
face of the water at low tide The charge consists of and constant wave movement of the buoyant mine. 
) pounds « No. 1 Later, when the seven triple junction box cables are 
Mines a now plant n what is known as “grand each arranged in their proper sockets, and the water- 
groups whi twenty-one mines in groups Wy SUBMARINE tight connections are all made with the multiple cable 
of threes Son stance in the rear of the line of MINE - inside the box, the waterproof compound is poured over 
mines there ( he bottom of the bay a grand all; the cover bolted down, and all is ready for drop- 
junction box, fror vhich seven cables spread, each ping the box overboard 
leading to a triple junction box, which in turn con t- But we have not come to that yet, as there is plenty; 
trols its smal! group of three mines From the grand of work still to be done Returning to the dock, the 
junction box leads the multiple cable also, which winds planter takes aboard the branch cables used for con- 
its way to the switchboard connection in the operating necting the triple junction boxes with the grand june- 
room ashore tion box. They are coiled in a large figure eight, 
The first movement in planting a grand group is to tagged with their proper number, and placed conve- 
locate the position of the grand junction box, Obser niently on deck. These cables are numbered, because, 
ions are taken with the range instruments in the as will be seen by referring to the sketch, they are 
fire commander's towel! Then the exact range and necessarily of different lengths. Steaming swiftly to 
position of the mine field having been determined, two the anchored open boats, the end of a cable is first 
men with signa ire stationed on opposite shores passed to the men in the grand junction box boat. 
A small boat is sent out with a light anchor at Then moving over to the triple junction box boat, the 
tached to a buoy he progress of this boat is directed planter’s crew hands out the other end. The crews in 
by the flags, and at the proper signal the lashings are both small boats are now very busy making Turk’s 
cut, and the anchor drops to the bottom. We now _ oe ng . <n ti : ghar . roi 2 — 1” heads, placing them in proper sockets, and making 
have a buoy on the surface of the water, which marks i gies 5 shit inside box connections as above described. Repeating 
temporarily the position of the grand junction box. Sabmarine mine and details of wiring. this work, we have the entire grand group of seven 
While this work is going on, the powerful steel] tug triple junction boxes connected with the grand junc- 
known as the mine planter has been held in readiness face of the water. Continuing the work, we have in- tion box. 
near the shere [It now steams over to the marking dicated by buoys the position of the seven triple junc- While all this work is going on, another detachment 
buoy, and replaces the light anchor with one weigh tion boxes, in the center of which, 100 feet in the rear, ashore has been loading the mines, cutting the mine 
ing 500 pounds Her i small boat is moored, and is the grand junction box cables, and preparing all for planting. All being ready, 
the end of a measuring line is passed to the man in We are now ready for our cables, which are of two the twenty-one mines are placed on board the planter 
charger Quickly the planter steams straightaway to kinds, single, and multiple or seven core. This core, While it is steaming out to the mine field, the men ar- 
the front, and at i00 feet drops another anchor. This which is of copper, is covered with a layer of rubber range the cables along the decks and hang a mine with 
is the position of the first triple junction box, directly tape, then two wrappings of jute, and finally an ar its cable and anchor on each side of the boat. Once 
under the line of mines. There are seven of these mor of steel wires. The first to be laid is the multiple again a Turk’s head end of a cable is passed to the men 
triple junction boxes to plant, 300 feet apart and di- cable, connecting the grand junction box with the oper- in the small triple junction box boat, but this time it is 
rectiy across the channel. The small boat now moves ating room ashore We already have a smal] boat out the mine cable. Again connections are made with the 
over to this tast anchor, and takes the end of another containing the grand junction box at its marking buoy triple junction box as described. The mine end of 
measuring line from the planter This line has a red From the dock the planter takes the reel of multiple the cable has already been connected in the mine 
pa —_re vetenniaeinmieeieene —— 
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ed bef« iding on board the planter. Quickly the men bad the whole grand group can be fired at once, either of commercial motor vehicles, which also proved very 
in the small boat make their connections. Meanwhile from the operating room ashore or by contact with  jnteresting to the public 

the the p ter backs slowly away and drops the mine. a ship, all at the will of the operator. For quick exe- In our illustrations this week we show some of the 
The work so continues until the third mine of each cution, reliability, and absolute destructive power, we pew aeroplanes which have recently been brought out 
group of three is dropped overboard, Then at a sig- do not believe the equal of the American submarine in France, and several of which were exhibited at the 


nal from the planter, the men in the small boat con- mine exists in the world. Salon. 


the 
to 
the 


1e triple junction box drop the box overboard. — —~>+-8 + —_ The aeroplane of greatest interest is the new double 





taining 
| We have now planted one of the small groups of three surface Bleriot machine, shown herewith, Bleriot, it 


AEROPLANES AND MOTORS AT THE FIRST PARIS will be remembered, is one of the most thorough and 


mines with its triple junction box. After all have 
been so planted the signal is given, a last rigid inspee- AERONAUTICAL SALON. daring experimenters in the art of aerial navigation 
tion is taken, and overboard goes the grand junction The new aeronautic industry has already assumed He has built numerous machines, among them several 
pox It only remains to collect all buoys, and the such proportions in France, that the first Aeronuutic of the Langley following-plane type, with which he 
grand group is ready for the enemy’s fleet. Salon was held recently in the Grand Palais at Paris. made successful flights. Latterly he has experimented 

By an ingenious arrangement, one mine, three mines, The Salon was held in conjunction with an exhibition with monoplanes, as the monoplane is a more advanced 
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An aerial torpedo dirigible attacking a warship at sea. The Vaniman triplane i flight. 


ent 
ating the use of a novel type of dirigible the artist has forgotten the vulnerability of this huge ship The vertical and horizontal rudders in front, the movable wing tips @tihe ends, and 
pase of the air, the stabilizing tail behind are all clearly shown in this photograph, 
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Melvin Vaniman at the control levers of his three-deck aeroplane. End view of the new Bleriot two-surface aeroplane. 


The cylinder motor and one blade of the propeller are seen back of the aviator The The triple vertical rudders are seen in front (at the extreme left of the photograph) and the horizontal rudders on the end 


reqiator is also visi e the n rot the left of the triangular partitions at the rear. 
































The Clement-Bayard 7-cylinder aeronautic motor. Center of new Bieriot aeroplane, showing the motor, radiators, propeller, and steering wheel. 


J This vic ows the under side of the motor, the cover of the case being removed to The two seats for the aviator and one passenger are also to be seen at the front, as well as the driving chain extending from 
show the pump. the motor to the propeiler at the rear. Note also the cylindrical shock absorbers at the front edge, 





AEROPLANES AND MOTORS AT THE FIRST PARIS AERONAUTICAL SALON. 








vith which it is possible to obtain the 








1 j O ber he made S ry 
( m includll t | { 
i On Nove ( i machine 
i its da s n 
s ‘ ; ? ha 1 ‘ double 
, ne i the W ; t differing 
t in ‘ 4 these is 
| I I ler by 
I ert i t I t single 
hor i the pianeés at 
j il i ‘ I 1dder carried 
i t ‘ v SS¢ outermost of 
I ver I hor il rudders 
T z 1 Bb rral ! 
t dout ‘ ff ent that the were 
the aviator proposes to sit in 
; ' } the ‘ ed : & lower! 
I ind to steer and control his machine | means 
! p ‘ vheel and a single 
‘ beneatl t | vo horizont rudders, of & 
] t) wl ire so con 
it n ‘ r one up 
! t ! i i é imount hile 
pu neg backward I steering 
uses bot t uct gether for directing the 
! iy ! rd Turning the steering 
ites f I vertical rudders for steering 
! Bia I otner 
Thus Ble i with but two auxiliary 
horizontal pivoted surfaces-—the same number as bas 
the Wright aeroplane hat the Wrights have to warp 
the main planes to accomplisl ¢ the maintenance 
the transverse siability n addition to carrying out 
he all »b ‘ thes i surfaces, namely, 
the directing of the machine up and down 
As | man has found the use of vertical partitions 
onnecting Ut I n planes to be advantageous, M 
. iot is placed one of these on each side of the 
enter part of hie ew aeroplane, in addition to the 
triangulai ertical portions extending back from the 
rear edge at the ends The two central partitions 
instead of being made merely of cloth, are, however 


made to serve as 


jackets of 


of sheet aiuminium, and 





construc 


radiators for cooling the water used in the 


the rotor Appiled to each surface of the sheet 
iluminium are a large number of rings of small-sized 
ibing, connected t« tt by flexible pipes The cool 
i water is forced through the large radiating sur- 
i is formed, by a suitable centrifugal pump 

The motor which will first be used on this new 


aeroplane is a 50-horse-power Antoinette of the 8-cylin- 
der V -tvnve Late 1 100 horse-power i6-cylinder 
motor may t tried rr --meter (9.8-foot) 4-bladed 


propeller is placed at the rear of the main planes 


center rear edges to allow 


which are notched at their 


the propeller to be brought farther forward and to be 





supported on the centr rigid part of the structure 
This propeller is driven at 480 R.P.M. by a chain from 
th otor cra t. There is a speed reduction of 
abou to | from the engine to the propeller. From 
his experience with his monoplanes, M. Bleriot evi 
lently believes that the gyroscopic effect of this large 
i-bladed propeller will not be sufficient to cause 
trouble with his new double-surface machin 
The main planes of the Bleriot machine have a 
pread of 12 meters (39.37 feet), and their width from 
front to bac} 3 °? me rea (8.2? feet) The total sup 
porting surface of the two planes is 60 square meters 
645.83 square feet) The weight is given as 486 kilo 
rammes, or 1 8 pounds, but as M. Bleriot ¢ xpects to 
be able to carry two or three passengers, this would 
ike a total weight of from 1,200 to 1,650 pounds. Two 
passengers are to be carried on the front edge of the 
machine, and two on the rear The total length from 
rent to ba s &8 meters (26% feet) The machine 
rest upon three v y small wheels equipped with large 
pneumatic tires On account of the small diameter 
t) el th low plane is quite close to the 
ground, and it ill he necessary to alight on an even 
bk eng } not this plane 
rh ny v ! I ! made upon a 
act é tl W pe ! caused this to 
SBUT 1 eT i) St f ppearance The new ma 
cl e has sufficient large radiat« to allow it to 
1 n fir pe 1 tl nly mit to the 
ngth of tin ts ild be al to re loft, should 
be the amount of fuel that can be rried The ) 
he rhowe S-cylinder motor consumes r 
] hour thar 0 the 4-cylinder, 25-1! 
the W veroplane, eo that in this 
\ t till have a decided advantage It 
ether the combined |} 

8 and ne D in the rear will be as 
eff mai t insverse equilibrium of 
t I t right system of warping the 

irfa Bleriot 1 had cor lerable experi 
movable wing tir pon h monoplanes 
however, and he doubtl did not adopt this system 


without knowing that ould werk fairly well 


recently vn suc 
of Melvin Vani 


Another new machine which has 


cessfully in France is the three-decker 
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man This is not the first aeroplane of this type to be 
believe, the first one 


flight. On Decem 


experimented with, but it is, we 


which has made a really successful 


ber 1 i ibove the parade ground at Issy-les-Moli 
neaux, it flew a distance of 150 meters (492 feet) 
Although the aeroplane is mounted upon four wheels 
M. \ man nevertheless uses the Wright brothers 


starting from rails; but in his case a track 


s laid f the aeroplane to run upon, instead of mak 

ise of a single rail and a special carriage. The 
eroplane rose by its own power, and how well it 
behaved in the air can be seen from our illustration 


The Vaniman three-decker has both its horizontal and 


vertical rudders placed well out in front The hori 
ontal rudder is about on a level with the middle plane, 
vhile the vertical rudder is placed between this plane 
and the upper one well out in front, and a tail with 


horizontal and vertical surfaces is placed on the same 


horizontal line at the rear There are also auxiliary 


planes or wing tips at the ends of the middle plane, 
for the purpose of maintaining the transverse equi 
ibrium. The machine is equipped with an 8-cylinder 
Antoinette motor of from 60 to 80 horse-power The 
two-bladed propeller is direct-connected to the crank 
shaft 4 pair of horizontal radiators are mounted on 
a level with the top of the motor, one on either side 
of it Che aviator sits on a seat arranged in front of 
the m« and controls the rudders and equalizing 
planes two levers. The distinctive feature of this 
1eroplane is the fact that the framework is constructed 


tubing It is the first successful French ma- 


of steel 


chine having its framework made of this material 


The advantages of the triple-surface aeroplane consist 


chief n the shortening of the planes, and thus in the 


making of a less cumbersome machine. Compared with 
the Farman or the Wright aeroplane, Vaniman’s ma- 
chine is several feet shorter in width. As can be 


seen from the photograph, it is a very symmetrical 


and rigid appearing structure; and we have no doubt 
that before long a machine of this type will make 


successful and extended flights 


The motor which we illustrate is the new Clement- 
Bayard, 50-horse-power, 7-cylinder aeronautical engine 
which has recently been brought out by the Clement 
firm. The seven cylinders, each of which is provided 
with a copper water jacket, are evenly spaced about 
the central crankcase, and have their connecting rods 
attached to a single crank. Our photograph shows the 


inder side of the motor, which has a centrifugal pump 


attached to the lower end of its crankshaft and ar- 


removed. 
bottom of 
being 


ranged in a casing, the cover of which is 
forces water to the 
there 


separate outlets from the pump for this purpose 


This centrifugal pump 


the water jacket of each cylinder seven 


Just 


above the pump there is an annular mixing chamber, 


from which four large pipes run to the cylinders 


Three of these pipes are branched, so that they supply 
(shown at 


The 
of the casing, the pipe 


six of the cylinders, while the fourth one 


the right) supplies the seventh cylinder only 


carbureter is placed at one side 
mixing chamber being seen 
right of the 
The 


operated by a 


connecting it with the 


within this casing, to the uppermost 


eylinder in our illustration inlet and exhaust 


valves are mechanically rocker arm and 


single valves. The push rods 
ring that is concentric with the 
at half the speed of the 


shaft 


push rod for each pair of 
are worked by a cam 
and that 
idle lay 


crankshaft is driven 


latter through an 4 high-tension mag 
is gear-driven 
end of the 


a distributor for sup- 


neto is placed above the cylinders and 


from the crankshaft, while on the upper 


lay shaft just mentioned there is 


plying current to the spark plugs 


The 
which 


drawing which we reproduce shows the way in 


naval warfare will yet be carried on, accord 


ing to those most interested in the lighter-than-air type 
craft 


discharged 


of aerial The dirigible seen in the foreground 


has a torpedo from its torpedo-shaped car 


with disastrous results to the warship. The particular 


feature of the dirigible shown in our illustration is 


the placing of the torpedo-shaped car quite close to the 
and the 


turbine, by 


suspending of this car from a sort 


which the 
is desired to fire at the enemy 


gas bag 


of hot-air ear can be swung in 


any direction when it 


This dirigible is a recent French invention, which the 


enthusiastic inventor believes will soon revolutionize 
warfare on the sea. 
Further particulars of the Paris Aeronautic Salon, 


together with photographs of some of the noteworthy 


machines there exhibited, will be found in the current 


issue of the SurppLeEMENT, which also contains a 


very 
ood article upon aeroplane construction 


> +8 
Cash Prizes for Aeroplane Flights In America* 


Cash prizes to the amount of $1,200 for aeroplane 
hts were announced last week. The first to be of- 

d is $200 by the magazine Aeronautics for a 
flight one-half kilometer. Subsequently Mr. C. F. 


ident of the Aero Club of America, offered 
$250 each 


Bishop, pré 
four prizes of to the first four aviators who 
The latter flights must be officia)ly 


that 


fiv one ometer 


controlled and must be made by a machine has 


never before flown this distance officially. 
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THE SCIENTIFIC ASPECT OF EARTHQUAKES AND 
VOLCANOES. 
BY WwW, J MURRAY 
The dreadful natural tragedy enacted at the extreme 
Italy 
awaken the 


south of and the eastern coast of Sicily cannot 
heartfelt sympathy of the 
ill-fated probably 


appallingly 


fail to whole 
one of, if 


destructive earthquakes in 


world for the victims of 
not the 
the annals of 
The loss of life 
at 176,000 to 200,000 people, and it is much to be feared 


most 
throughout the 
estimate the 


seismic disturbances 


world latest accounts 
that the total number when fully ascertained may turn 


out in excess of these figures 

We surely have here the evidence that in the play of 
The 
Straits of 
Messina has as little interest for the universe at large 


cosmic forces nature recks little of consequences 


terrible catastrophe on the shores of the 
infusorium or of 


happen 


as the destruction of a microscopi 
Both through 


the operation of a mechanical necessity which through- 


the smallest baciilus events 
out nature takes no cognizance of sentient beings, their 


and their interests 
That from the human point of view, earthquakes are 
and the 


to prevent them 


feelings 


an evil goes without saying; worst of it is 


that it is quite impossible and almost 
equally impossible to avoid them 

Earthquakes and volcanoes, while different in their 
localities and modes of manifestation, are undoubtedly 
due more or less to a common natural cause, viz., the 
gradual cooling, and consequent shrinking or contract- 
ing, of the earth’s crust, taken together with the fact 
of the great body of intense heat in the interior of the 
earth. A very high temperature must exist at a depth 
of even a of the earth’s radius. At 
the depth of say twenty miles, the heat is so great that 


small fraction 


the most refractory solids, whether minerals or metals, 
would at once yield if they could be subjected to such 


temperatures in our laboratories But none of our 
experiments can tell us whether, under pressure of 
thousands of tons on the square inch, the application 


would be adequate to 


therefore, doubtful 


heat whatever convert 
solids into liquids. It is whether 
the terms solids and liquids are at all applicable, as 
we understand them, to materials forming the interior 
of the earth- 


quakes, there is considerable difference of opinion, as is 


of any 


earth As to the immediate cause of 
always the case where a natural problem presents itself 
the termed 
In all probability, an earthquake 
necessary gradual 
cooling of the earth. As the terrestrial heat is gradu- 
ally declining through its into 
it follows that the bulk of the earth must be gradually 
shrinking 


for solution outside domain of what are 


the exact sciences 


is one of the consequences of the 


radiation out space, 


No doubt the diminution of the earth’s diam- 
eter from this cause must be small, even in 
a long period of time. But the shrinking is nev- 
ertheless continually in operation, and _  accord- 
ingly the crust of the earth has from time 
to time to accommodate itself to the fact that the 


getting smaller It 
the rocks form- 


whole globe is slowly but surely 
follows from these considerations that 
the 
beds of the ocean, must 


So that of necessity 


ing the earth’s crust over surface of continents, 


islands, and under the have a 
declining acreage year after year 
the rocks must compress either continuously or occa- 
sionally; and their yielding will usually take place in 
regions where the earth’s crust happens to have least 
power of resistance. 

The 


irregular, with small successive shifts; and though the 


acts of compression may be and usually are 
displacement of the rocks in these shifts may be actu- 
ally small, yet the pressures which the rocks are sub- 
jected to are so great that a very small shift may cor- 
respond with a very great terrestrial disturbance. 
Suppose that there is a slight shift in the rocks in 
a depth of ten 


thirty-five 


each side of a crack or fissure at, say 
the 
the square 


miles, where would be about 


tons to 


pressure 
Even a slight displacement 
the sides being 


inch 
of one extensive surface over another, 
with a force of thirty-five tons to 


pressed together 


the square inch. would be an operation accompanied 
y exceeding that which we might ex- 
from so small a displacement, if the 
had been ordinary 
It can be readily understood that these violent move- 
ments under the surface of the earth must cause great 
resulting in the 
even 


by violence grea 
forces con- 


pect 


cerned only of more magnitude. 


changes and commotion over-ground, 
wholesale destruction of houses, villages, and 
large cities, and in frequently great sacrifice of human 
life. 

When an earthquake occurs under the floor of the 
sea, at a great distance from land, it does little harm, 
but when it happens near the shore, as it did a few 
days ago, on the of Southern Italy, it causes 
great damage and loss of life. When the disturbance 
occurs under the bed of the sea, the waters above it 
become uplifted, and the shock spreads outwardly. 
As the waves approach the shore, the friction or drag 
on the sea bottom decreases their speed, but creatly 
their low-lying such 


waves (usually 


coast 


coast 
renerally 


height On a 
miscailed “tidal waves’) are § 


increases 
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destructive, which is unfortunately verified in 
Both earthquakes and volcanoes 


very 
the Italian disasters, 
are more frequently found near the sea coast than 
inland In the United States, earthquakes are most 
common in California. There appears to be a seismic 
gone encircling the world in which earthquakes are 
more numerous than elsewhere It includes Central 
America, West Indies, Azores, Italy, Persia, Afghan- 
istan, Tibet, Japan, and Hawaii. Earthquakes are 
common in volcanic regions 

Volcanoes are caused in the main by the same con- 
ditions and influences that give rise to earthquakes. 
But they are different in their manifestation. Vol- 
canic eruptions are caused by leakage or percolation 
of water through cracks or crevices of the earth or 


recks in varying quantities—sometimes in large quan- 
tities. As it comes in contact with the great heat in 
the lower parts of the earth’s crust, the water is con- 
yerted into steam The steam finds violent vent in 
an explosion that removes the pressure from the lava, 
which in turn is forced up through the vent. 

This internal heat causes evolution of a great body 
of elastic vapor, which, expanding and seeking an 
outlet Where there is least resistance, shows itself in 
upheavals and explosive eruptions The body of 
vapor supposed to be derived from superficial masses 
of earth becomes hydrated, or combined with water. 
Such action, as well as the presence of molten rock 
known as lava, is accounted for by vast internal dis- 
placements, bringing the inner crust with its high 
temperature nearer the surface A great portion of 
the material thus upheaved is lava 

Lava is largely composed of silica and silicates; 
those containing a relatively small] percentage of silica 
being called basic, and those containing considerable 
silica, acid. The acid variety of lava is lighter. Some- 
times it does not move from the lava vent, and when 
it does it generally proceeds a short distance only, 
solidifying into a thick mass. The basic is much more 
liquid, and covers the slopes of the mountains or 
forms a lake on the adjacent plains. At the surface 
the lava is torn apart by the steam, the fragments 
being hurled high in the air. The fragments are 
known as cinders, and when finer as ashes. There are 
also numerous accessory phenomena, such as earth- 
quakes, electric and magnetic disturbances, and acoustic 
manifestations, accompanying a volcanic eruption. 

Both earthquakes and volcanoes have been insep- 
arably bound up with the evolution of our planet for 
countless ages past, but their duration must have its 
limit, although that limit may be tens and even hun- 
dreds of thousands of years hence 

The present inert and dead condition of our satellite 
—the moon—once the center of great volcanic activity, 
points unmistakably to the fate that sooner or later 
awaits this earth of ours 


ee 
British and German 1909 Warships, 
BY PERCIVAL A, HISLAM 

Great secrecy is being maintained concerning the 
details of the two armored ships to be laid down for 
the British navy in the current year. The following 
have, however, been furnished by a reliable 
authority. The battleship, to be called the “Neptune,” 
will be laid down at Portsmouth, and will follow the 
Same general lines as the “Dreadnought.” She will 





particula 


be 510 feet long, with a beam of 82 feet, and her nor- 
mal displacement will be 20,250 tons. Her main arma- 
ment will be the same as that of the “Dreadnought”— 
ten 12-inch guns—but she will probably have 4.7-inch 
weapons in the anti-torpedo battery The disposition 
of the heavy guns will be the same as in the pioneer 
Ship of the class; that is to say, three turrets will be 
on the center line, one forward and two aft, and one 
on either beam. The second center-line turret count- 
ing from aft will, however, be raised so as to fire over 
the aftermost, as in the “Michigan” and “South Caro- 
lina,” thus giving the ship an advantage of two guns 
over the “Dreadnought” in astern fire. The de- 
signed speed of the ship will be 21 knots with turbines 
of 24,000 horse-power. Plans for a vastly improved 
battleship are in the possession of the British Ad- 
Miralty, but will not be used until the ships of the 
The “Neptune” will 
complete a squadron of eight battleships of the same 


1909-10 estimates are commenced 


Speed, armament, and general design She will be 
completed for sea in the spring of 1911 

The other armored vessel of the 1908-9 programme is 
a cruiser, named the “Indefatigable,’ which is to be 
built at Devonport. This ship will be a greater im- 
provement on the “Indomitable” class than the “Nep- 
tune” will be over the “Dreadnought,” although the 
Superiority will be largely a nominal one. The “Inde- 
fatigable” will be about 570 feet long with a beam of 
80 feet, and will displace normally 18,000 tons—700 


tons less than the latest German armored cruiser, It 


will be remembered that all three ships of the “In- 
domitable” class. although designed for only 25 knots, 


greatly 
has been designed for a speed of 28 knots, and if she 


ceeded this on their trials. The new vessel 


exceeds the designed figure as much as the “Indom- 
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itable” did, she will exceed 30 knots—which is greater 
than the speed of most of our destroyers. Her horse- 
power, with Parsons turbines, will be 45,000, or 4,000 
more than the horse-power of the “Indomitable.” Like 
the “Neptune,” she is to be completed early in 1911, 
by which time Great Britain will possess eight ‘“Dread- 
nought” battleships of 21 knots and four all-big-gun 
cruisers of 28 knots. 

The “Indefatigable” will carry the same armament 
as her predecessors, namely, eight 12-inch guns. In the 
“Indomitables,”’ however, it has been found very diffi- 
cult to obtain a broadside of all eight guns, as was 
sought in the designs, and in the new ship the dispo- 
sition of the armament will be so altered as to make 

S operation quite simple 

The German naval estimates for 1909, recently pub- 
lished, plainly indicate the energy with which that na- 
tion is pushing forward her naval development. During 
the coming year Germany will complefe her first 
“Dreadnoughts’’"—the battleships “Nassau” and ‘“West- 
falen,” each of 17,760 tons and armed with twelve 
ll-inch and twelve 6,7-inch guns In addition, the 
armored cruiser “Bliicher,” of 14,600 tons and carrying 
twelve 8.2-inch and eight 5.8-inch guns, will be com- 
pleted. The two battleships will join the high sea (or 
active battle) fleet, but the “Bliicher” is destined to 
relieve the “Fiirst Bismarck” on the China station. 
The 1909 estimates also include the last installments 
but one for the battleships “Rheinland” and “Posen,” 
each of 17,960 tons and carrying the same armament 
“Nassau” and “Westfalen”; and also for the 
not yet launched, of 18,700 tons 


as the 
armored cruiser “F,” 
and armed with tweive 11-inch and a number of 
smaller guns. The speed of all these battleships will 
be 19 knots, while that of the “Blicher” will be 23, 
and of the “F” 25 knots, the latter to be obtained with 
turbine engines of 45,000 horse-power, or 4,000 more 
than the designed horse-power of the British cruisers 
of the “Indomitable” class. Two small cruisers—the 
“Kolberg” and “Ersatz Jagd’’—will be completed dur- 
ing the year, as well as a gunboat for river service in 
China and a division of twelve torpedo-boat destroy- 
ers. The cruisers are of 3,740 tons and 25.5 knots, 
having turbines of 18,000 horse-power, their armament 
consisting of ten 4.2-inch and a number of smaller 
guns. The destroyers are of 660 tons and 30 knots 

The other vessels upon which work is to be con- 
tinued during 1909, and which will not be completed 
before 1911, are the three battleships to replace the 

seowulf,” “Siegfried,” and “Oldenburg,” the armored 
cruiser “G,” two small cruisers to replace the 
“Schwalbe” and “Sperber,” a division of destroyers 
(twelve), and a number of submarines, . Authentic 
details of these ships are lacking. During the year a 
commencement will be made with work on three new 
battleships, to replace the ‘“Frithjof,” “Hildebrand,” 
and “Heimdall,” the armored cruiser “H,” two small 
cruisers to replace the “Bussard” and “Falke,” twelve 
torpedo-boat destroyers, a tender for the torpedo ex- 
perimental division, and several submarines, the latter 
to cost $2,500,000. Several of the large vessels in the 
fleet are to be taken in hand for thorough repair, and 
two floating docks are to be built, one with a lifting 
capacity of 40,000 tons for the imperial dockyard at 
Kiel, and one of 1,000 tons (for torpedo craft) for the 
imperial yard at Danzig 

The programme of warship construction may be 


summarized as follows: 


To be To be To be 
completed. continued. commenced. 
Dattioniios = fo..'...6+. 8 5 3 
Armored cruisers 1 2 1 
Small cruiscrs . « 2 2 
Destroyers 12 12 12 


——_——— > +e->- —_—— - 
The Current Supplement, 


Mr. F. P. Veitch’s article on paper-making materials 








is concluded in current SUPPLEMENT, No. 1725. Mr. W 
A. Tookey writes on oil engines. W. Carlile Wallace 
contributes an article on some recent inventions as 
applied to steamships. When a man of science is asked 
what caused the earthquake at Messina, he must con- 
fess his ignorance. Dr. F. A. Jaggar shows how very 
little we know about earthquakes, and outlines the 
proper method of studying seismic disturbances, “Lie- 
big as a Teacher” is the title of an article which gives 
an admirable picture of a great chemist’s personality. 
Prof. R. A. Fessenden’s paper, giving a brief history 
of wireless telegraphy, is concluded. The nature and 
Prof. Otto N. 
Witt, the well-known German chemist, writes instruc- 


cause of seasickness are explained 


tively on waste and conservation of natural resources; 
and the issue also contains articles on the first Paris 
Aeronautic Salon and on the general characteristics 
and details of construction of French flying machines. 
ee 
Weather-resistant Plaster Mortar—Mix 6 parts of 
freshly-burned plaster, 3 parts of brick dust, and 4 
parts of blast-furnace slag sand with sufficient water 
into a mortar and immediately before use add 2 parts 
of iron filings. 
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ORIGIN OF THE WORD “SCIENTIFIC.” 
To the Editor of the Screntiric AMERICAN: 

The leading dictionary reports as not found the 
word “scientificus,” from which our word “scientific” 
is derived. Your issue of January 26, 1907, reported 
the Latin “scientificus” as found in Robert of Lincoln, 
in or about 1246. Progress may now be reported. In 
translating Aristotle, Boethius, in the early part of 
the sixth century, repeatedly uses the word “scien- 
tificus,” to render Arisiotle’s “epistemonicos” (see 
Boethius, vol. 64 of Migne’s Latin Patrology,.720 A, 
973 C, 993 D, 1039 C) It is well known that these 
works of Boethius were forgotten until the revival of 
the thirteenth century, in which Albertus Magnus 
was the leader. Since then, the interesting word has 
been the common possession of mankind. It was 
started in Greek by Aristotle, it was given its Latin 
form by Boethius, it was introduced into the literature 


of science by Albertus Magnus Cc. W. ERNstT. 
Boston, Mass. 
—- a ee — 


AEROPLANES IN WARFARE, 
To the Editor of the ScrentTiric AMERICAN: 

In a recent issue of your magazine you represent 
on your front page a Wright flyer with two men in 
it making a map of the country of an enemy. In the 
magazine you state that in all probability the only 
use for this type of machine will be for scouting, as 
you consider that the modern open-order formation 
for infantry will prevent much damage being done 
by bombs dropped from above. Have you not, however, 
overlooked the vulnerability of headquarters? Flyers 
would not trouble infantry, but would make for the 
opposing headquarters, and how could these be pro- 
tected in a way that would still allow the staff to see 
and know what was going on? With Wright flyers 
common, I can not see how any staff could direct an 
army and keep itself out of the danger zone. With 
the safety of the general staff gone, what would be- 
come of the morale of an army? 

In defending a city against an approaching fleet 
the possible damage flyers could do is very great 
Several hundred of them, each equipped with a bomb 
of dynamite, could be sent out from a base, each re- 
turning, after dropping its bomb, to reload, and this 
line of flyers could sail out and back for hours, re- 
turning simply for bombs and gasoline. These ma- 
chines could attack a fleet twenty miles out, and 
what chance would the fleet have of reaching the 
coast through this rain of dynamite? Flyers and men 
are cheap where it is a question of destroying battle- 
ships. 

I am of the opinion that the Wright flyer offers the 
cheapest method of defense against an opposing force 
ever invented, and that the effect of its use will be 
to diminish the cost of self-protection and to decrease 
the chances of war by so increasing the size of the 
danger zone as to make war as dangerous to the com- 
mander as it is now to the private 

I would be pleased to have you publish this in your 
magazine, and would like the comments of others on 
this point. A. A. MERRILL. 

Boston, Mass., December 22, 1908. 


MULTI-HULL STEAMSHIPS. 
To the Editor of the Screntiric AMERICAN: 

In your article in the Screnriric AMERICAN for Janu- 
ary 9, you give an account of a projected three-hull 
type of fast ocean steamer, and in your discussion of 
the matter, you appear to have mixed up the swing- 
ing saloon steamer “Bessemer” and the catamaran 
steamer “Castalia.” 

As to the newness of the plan, I have i! 
sion the plans of a ship of the same type, which were 
patented by a Capt. Coppen, an old North Atlantic cap- 
tain, who built and ran some of the very first steam- 
ships on ocean routes, and which plans he gave me 
over twenty years ago. You will find these plans dis 
cussed in London Engineering or Engineer for that 
time, also in Preble’s “History of Steam Navigation.” 

The “Bessemer” was a single-hulled ship, of about 
350 feet length and 60 feet beam; she had turtle decks 
at forward and after ends, 48 feet in length, with a 
freeboard of only 3 feet, while the rest of the hull was 
covered with a superstructure having a freeboard of 
11 feet, 

This superstructure contained the swinging saloon, 
which was hung compass fashion, with the addition of 
hydraulic buffers, which took up or controlled the mo 
tion. The saloon was 70 feet long, 35 feet wide, and 
20 feet high In the two ends of the midship house 





my posses- 


were located the engines and boilers 

There were two paddle wheels on each side, 106 feet 
center, 27 feet in diameter, with twelve feathering 
buckets each. 

She was expected to run ferryboat fashion, without 
having to make a turn. The engines developed 4,600 
horse-power, and were expected to drive her 18 to 20 
knots. With her low freeboard she could not be driven, 
as the seas nearly pounded her to pieces 

The “Castalia” was a catamaran of two hulls; her 
length was 290 feet, beam 60 feet, with a well or space 
of 26 feet between the hulls, in which were two paddle- 
wheels abreast on independent shafts, each wheel run 
by two separate sets of engines 

Great speed was expected, but she 1 no better than 


the vessels then used in ing the Channel; in fact, 


she was not their equal, as ¢ eas choked the wheels 
She was laid up, finally sold, and on her deck were 
built a number of houses, and she became a floating 
hospital 

The “Castalia” was built in 1873, and the “Bessemer” 


The Engineer and Engineering for those dates have, 
I am told, articles thereon. See also Preble’s “History 
of Steam Navigation,” pages 247 to 249, 278, and 410 

In Capt. Coppen’s plans, the central hull is consid- 
erably shorter than the wing hulls, and he has the pro 
pellers arranged at each end of this central hull, in the 
manner of our new-style ferryboat, as first placed in 
the Hoboken ferrybe*t “Bergen’’—one to pull, the other 
to push. JAMES M, LINCOLN 

New York, January 7, 1909 
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THE MEAT INDUSTRY OF AMERICA.—L. of Chicago; while seventy per cent of the farm ani- 
—_—— MERICA is the home of colossal mals lie to the west of that city. The great east and 
industries The Am« in peo west transportation lines have their terminals there, 

ple } nius for as have also the southern railways and the lake trans- 
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town. The whole of this area, a half mile in width, 
and a mile in length, is paved with red brick; and 
here we see the first notable evidence of the effort to 
maintain the stock yards in a sanitary condition. The 
brick paving makes it possible to thoroughly clean 
both pens and streets, and this is done at regular and 
frequent intervals. At the time of our visit, although 
there had been several days of drizzling rain, the 
yards presented conditions of cleanliness superior to 
those which can be found in the farmyard of the aver- 
age American farm, and comparable to those of a 


Whatever may have been the conditions in the past, 
it is a fact that to-day the greatest care is exercised 
in the shipment and handling of the stock from the 

time it leaves the farm 


until it enters the 





packing houses. The 
price that the animals 


ut } four ex portation lines The pre-eminence of Chicago in the 
press " ertain aggrega meat industry is shown by the fact that since 1900 
tions of machinery, and there has been marketed and sold in Chicago a yearly 
uy re among the iverage of over 16,000,000 animals, valued at over 
twentieth cen three hundred million dollars, and that this number 
Conspicuou ibout half the total combined receipts of the six 
" e is the ist meat principal live stock markets of the United States 
which in the range The meat industry of Chicago, from the purchase of well-appointed livery stable. 
ri itions, from the mul the live stock to the shipment of the meat, in either 
ind plain to the fresh the fresh or the cured condition, is carried on at the 
s delivered to the individua (‘nion Stock Yards, which are located near the out- 
~~ 
: ' . \ 








ae, will fetch in the pens 
, : depends upon the con- 
dition they present 
under the eye of the 
buyer who represents 
the packing houses; 
and it is to the inter- 
est of the farmers, 
the cattle-men, and 
the commission men 
to whom the cattle are 
consigned at the 
yards, that they shall 
receive the best food 
and the most careful 
attention up to the 
very hour at which 
the sale is made. They 
are shipped in special 
stock cars, in which 
they are carried as 
expeditiously as possi- 
ble to the stock yards, 
where they are un 
loaded and driven to 
the pens Here they 
are at once fed and 
watered, each pen con 
taining a feeding 
trough and a water 








The stockyard pens, where the cattle are purchased for the packing houses. One of the United States inspectors 
who examine the cattle on the hoof is seen in the foreground. 


have 

there is a tendency to concentration at certain cities skirts of the city. The yards cover exactly a square 
which, bs tue of their geographical location or other mile of ground. One-half of this area is covered with 
Strategic advantages, are particularly well placed to cattle pens, and the other half by the huge establish- 
serve as the centers of activity Conspicuous among ments of the packing houses The pens are sur- 


these is Chicago, which 


meat industry that Pitt 


per cent of the populati 


holds the same relation to the rounded by stout stockades about shoulder-high, and 


sburg does to steel. Sixty-four they are laid out in blocks with streets and alleys, 


on of the United States is east in much the same fashion as an ordinary American 


trough into which a 
stream of fresh water 
is kept running. The 
cattlemen consign their 
stock to the various commission houses, and for receiv- 
ing and selling the stock there is a charge of respective- 
ly twenty-five cents and fifty cents a head. The purchase 
of the cattle is made by buyers, of whom each of the 
packing houses maintains a regular staff To enable the 
writer of the present article to judge of the condition 
of the yards and determine for himself how far the 

















The beef, dressed ready for shipment, is hung for two days in this room, which is maintained at a temperature of 88 deg. F, 


The chill room. Capacity, 3,000 sides of beef. 
THE MEAT INDUSTRY OF AMERICA. 
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conditions of buying and selling warranted the oft- 
repeated statement of the newspapers that the market 
is controlled in the interests of the packing houses, 
he secured a horse and took an opportunity to ride 
into the pens and listen to the bidding as carried on 
between the buyers and the commission men, It must 


be confessed that the observations of that two hours 


« handied are perivdically sterilized by plunging 


y into a vat of boiling water, 
Sterilizing a box truck. 
spent in the pens left the impression that the compe- 


tition was keen, the commission men trying to get 


the best possible price for the farmer and the buyers 
the lowest possible figure for their respective houses. 
This conviction is deepened by the fact that the sup- 
ply cf cattle seems to be less than the demand for the 
trade 


houses; 


and alwsz 


that 


s less than the capac of the packing 


there is a natural rivalry between the 


houses themselves to show the largest output; and 


that, since the profit of the commission men is at a 
fixed rate of fifty cents per head, there is a natural 
desire on their part to sell all that they can at the 


highest possible figure; for the commission men who 
high 


trade of the 


secure the reputation for obtaining prices will 


naturally command the confidence and 








Tank containing bichloride of mercury 
solution in which dressing tools 
are disinfected. 
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stock raisers. may be said 
that the margin of profit is so small, being about two 
per cent in the case of Swift & Co., whose buyer the 
present writer accompanied during the morning's 
work, that the prosperity of the house may be said to 
depend more upon his judgment of the condition of 


the cattle, securing the lowest prices, 


As regards the buyer, it 


and skill in 








later,” 
plaining to the writer that in his judgment the mar 


says the buyer, and drives out of the 
ket will be lower as the day wears on. We next en 
tered a pen containing what the buyer defined as 
prime, corn-fed cattle. Question: “What are you ask- 
Answer: “Seven “Make it seven 
The commission refuses to come below 


seventy.” 
man 


ing?” 
fifty.” 


This interior view of a refrigerator car shows how the beef, during its journey to the branch distributing house, is hung 
atmosphere similar to that in the chill room, 


Loading the beef into the refrigerator car. 


than 
cerned in the business. It 


upon the efforts of any single individual con- 
is claimed by the Stock 
Association, which was formed 
those ship their 
stock to the yards, that the scale of trading morality 
high, and that an “shady 
either of men or 


unknown, accom- 


Exchange Protective 


to safeguard the interests of who 


is exceedingly instance of 
commission 
The 
man, rides into a pen of 
with a rapid 
thoroughly practised eye, and quickly decides whether 


work” on the part 


buyers is practically buyer, 
panied by the commission 
cattle; looks them over glance of his 


he will buy at the price demanded. In one particular 
which note was made, the following laconic 
“Six fifty.” The 
“See you 


case, of 
conversation occurred: The buyer: 


commission man: “Make it seventy-five.” 


Centrifugal drier for washing cloths used in the dressing 


of the beef. 
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his first figure: but as we ride out of the pen, calls 
out “Sixty,” and the 
“Weigh 


deal is consummated and the cattle are to be 


buyer immediately 


answers 
‘em,” explaining that this signifies that the 
driven 
to the scales preparatory to going to the house of 
Swift & Co. for killing. We had the curiosity to ask 
the buyer what was the sum of money involved in a 
transaction that took less than thirty seconds to com 
plete, and found that it amounted to over $7,000 
Before following the stock to the packing house 

will be well to make some general observations 

the scope and purpose of the buildings 
occupy that other half square mile of ground adjacent 
to the pens. The complicated organization represented 
by these establishments has for its object the dressing 


vast 


Washing down the sides of beef with a brush 
through which flows a stream of 
fresh water. 
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iny parts y bee id eparated from 
t s pla | ron tru wheeled away under the 
eye of t specto i ocked up in what is known 
is the eta room the keys of which never 
pass out of the hands of the government officials. In 
this I the inimal undergoes a final and more 

















Fig. 1.—Building the caisson. 





thorough inspection, and upon condemnation it is re 
moved and completely destroyed 

Returning now to the sides of beef which have been 
dressed shed, and wiped, and have passed the in- 
spection abe referred to, the government inspector 
marks each with a metal or rubber stamp which reads 
U. S. Inspected and Passed,” and the sides are then 

















wheeled along the overhead ra nto a vast apartment 
known as the room, where they are held at a 
temperature of about 6 deg. I for forty-eight hours 
In the roon it the time of our visit, some three 
thousand sides of beef were hanging. Here, during the 
time the beef is maintained at the temperature stated 
t is sub ed to a continual circulation of cold air 

















Fig. 3.--Ready to be towed into position. 
refrigeration method 
the 


bacteria, 


by a process known as the moist 
reduce 
of 
ind cleansing of the 
the 


not only to tempera 


designed 


but 


which is 


of the also to rid it dust, 
The 
large chamber 
Here 


ross 


ture air 


and other impurities cooling 


done in a immediately above 


air 18s 


refrigerating room are suspended, in long rows 


entirely a the chamber, thousands of 

















-Section of completed breakwater. 


CONCRETE STEEL CAISSONS. 


eets of burlap, over each of which trickles 

i stream of cold brine. The air, drawn 

from the outside, is caused to pass between the 
burlap, where an dust nd bacteria which may be 
in the outer atmosphere are deposited, and the tem 
perature is lowered to the desired point, After pass 
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ing the burlap, the pure air falls by its own gravity 


through openings in the floor, arranged directly above 
the the 
room the beef that is to be shipped is wheeled 


sides of beef in room below. From the refrig- 


erating 
out on overhead rails into the refrigerator cars, where 


it is hung in symmetrical rows on hooks suspended 


from the ceiling At each end of the car is a narrow 
compartment walled off by boarding which extends 


from floor to ceiling, but is provided with openings at 
top and bottom for the circulation of the air; and in 
these compartments are placed tanks loaded with ice 
salt. The air the vents at the 
top; is and falls to the bottom, 
into the body car, a 


and passes in through 


by gravity 
of the 


thus secured 


cooled; 


whence it issues constant 
of 
There are in various parts of the country 


hundred local 


circulation cold air being 


over three 
Swift & Co. distributing houses, where 


on the arrival of cars the meat is wheeled out on 
over-head rails into refrigerator rooms, from which it 
is purchased by the various retail] dealers 
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CONCRETE STEEL CAISSONS. 


4 new type of breakwater is being built at Algoma, 
Wis., of reinforced concrete caissons. These caissongs 
are huge hollow blocks of reinforced concrete, each 
weighing 120 tons in air. They are 24 feet in length, 
15 feet in width, and 12 feet 4 inches in height. They 
are built over launching ways and are launched like 
a vessel After launching they are towed a distance 
of twelve miles to the harbor, where they are used 
in the construction of a breakwater 

In the breakwater they rest on a foundation of 
piles which are cut off 11 feet 4 inches under water. 
When the foundation has been prepared, the caissons 
are brought into the proper position and sunk by the 
admission of water into the hollow compartments. 

fter the caissohs have come to a firm bearing, the 


water is displaced by riprap stone, and this is sealed 
over with four feet of solid concrete A superstruc- 
ture with its crown three feet above the caissons com- 


pletes the breakwater, which is protected on both sides 


by riprap 

Fig. 1 shows several caissons on the stocks; Fig. 2 
shows one of these large blocks being launched. One 
of the caissons is shown afloat in Fig. 3, and Fig. 4 
shows the finished breakwater 

These caissons were invented by Major W. V. Jud- 
son, who holds a patent covering the invention, and 
under whose supervision the above breakwater was 


designed and built 
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ny Patent Fraud Case, 





Disposal of the 


The Heany patent fraud case, which involved a 
Patent Office examiner, N. W. Barton; a patent attor- 
né Henry E. Everding; and the inventor, John Allen 
Heany, himself, has been decided at Washington. Bar- 
ton withdrew his plea of not guilty, and pleaded 
guilty Everding practically admitted guilt to some 
of the charges, but denied guilt of any wrongful act 
in connection with one of the applications Heany 
offered no evidence whatever. A verdict of guilty was 
brought in against Barton and Everding Heany, the 
inventor, was acquitted 

The case in question involves the tungsten lamp 


patents, and the ultimate outcome will be watched 
with much interest 

a ee a a ee — 
Oficial Meteorological Summary, New York, N. Woes 


December, 1908, 


Atmospheric pressure: Highest, 30.53; lowest, 20.55; 


mean, 30.06. Temperature: Highest, 64; date, 12th; 
lowest, 20; date, 10th; mean of warmest day, 52; date, 
Ist; coolest day, 26; date, 10th; mean of maximum for 
the month, 40.9; mean of minimum, 29.5; absolute 
mean, 35.2; normal, 34.1; excess compared with mean 
of 38 years, 1.1 Warmest mean temperature of De- 
cember, 42, in 1891. Coldest mean, 25, in 1876. Abso- 
lute maximum and minimum for this month for 38 
years, 68 and —6. Precipitation: 3.21; greatest in 24 
hours, 1.91; date, 6th and 7th; average of this month 
for 38 years, 3.38. Deficiency, 0.17. Greatest Decem- 
ber precipitation, 6.66, in 1884; least, 0.95, in 1877. 
Wind Prevailing direction, west; total movement, 
10,712 miles; average hourly velocity, 14.4 miles; max- 
imum velocity, 50 miles per hour. Weather Clear 
days, 7; partly cloudy, 9; cloudy, 15; on which 0.01 
inch or more of precipitation occurred, 10. Snowfall, 
5.1; sleet, 4th; fog (dense), 12th, 18th, 3lst 
—> + 0 

A new system of road-making, which, it is claimed, 
will stand the wear and tear of heavy traffic, such as 
motor wagons, and be virtually dustless, is to be tried 
on a more extended scale by the Lancashire County 
Council. It has already been tested on short | gths 


of road, and after four years’ hard use the road shows 


no sign of wear. It is made with small granite sets 
31% inches to 3% inches, laid in intersecting circles. 
This method of paving is said to be much more eco 
nomiecal than paving with ordinary granite At the 
instance of the County Council the system 1s be 
tried on a length of main road between Accrington 
and Haslingden 
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CURIOUS LIFE HISTORIES 


THI [RANGE DEVELOPMENTS OF SOME INSECTS AND 
ANIMALS 
F* hings in natural history are more curious and 
interesting than the strange metamorphoses through 
which some lower forms of life pass before attaining 

















The numerous egg sacs of the conch, a large 


shellfish. 
their final stage of growth As is often the case in 
other lines of development, it is the least visible which 
is the most important part. The clothes moth, which 


is so often credited with fretting our woolens, does all 
its destructive work when it is a grub. So little has 
food to do with its final state, that the moth has not 
even a mouth The heavy fiying cicadas or locusts, 
which periodically appear in some sections of the coun- 


try, have brief lives as fiying insects; they lay their 


eges t nsure the next generation, and then their 
work is done But as larve they have been living, 
under the s¢ for a number of years—with some spe- 


cies for seventeen years. And so these flying cicadas 
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that we see are really of an age to which some large 
animals, such as dogs or cows, seldom attain 

There is no uniform rule governing these changes. A 
butterfly spends its caterpillar existence crawling from 
leaf to leaf, and does not become a freely-roaming 
creature until it has emerged from the chrysalis 
“Baby” oysters or lobsters are free-swimming creatures 
at an early age, but later in life one attaches itself to 
a spet from which it never moves, while the other, not 
quite so anchored, finds some convenient hole or 
crevice in a rock, and stays in its vicinity. 

The various stages of growth tend to illustrate the 
evolution from a lower type. To repeat an oft-quoted 
example, a very young baby has such a strong grip 
that if it takes firm hold of a stick or a rope, it may 
be lifted without relaxing its hold; possibly a memory 
of the days when our ancestors were tree dwellers. An 
example of this development is seen in the frog, which 
hatches from an egg into a gill-breathing tadpole, and 
later, as it grows legs and absorbs its tail, develops 
lungs, and becomes an air-breathing creature The 
platypus, a curious mammal of South Australia, actu- 
ally lays eggs, from which its young are hatched; the 
hoazin, a large South American bird, when a nestling 
has a claw on each wing, which enables it to scramble 
about trees. At this stage it develops reptile-like traits 
Many winged insects pass the earlier stages of their 
existence as water dwellers. The commonest instance 
oft this (in some sections of the country) is the mos 
quito, the larve of which, known as “wrigglers 
swarm in stagnant water This water existence, by 
the way, has proved the mosquito’s vulnerable point 
By draining or by pouring oil on the surface of the 
water, their breeding haunts have been broken up in 
many quarters, and the insects exterminated 

The sea is as full of changing life as the land, The 
receding tide often leaves strange wreckage behind it 
One common and distinctive object is the egg case of 
the conch As it lies stranded on the beach, it is 
curled in the shape of the well-known shell from which 
it has come. Each of the several hundred egg sacs in 
the chain contains eggs, or, later, tiny conches in tiny 
shells. Were this egg chain never cast up, but always 
safely anchored below low-water level, naturalists 
might still be speculating as to the early days of the 
conch as they did until] recently when discussing the 
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cel. There used to be a theory that eels were spon 
taneously evolved from mud; a type of theory which 
had many applications in the days before nature study 
became a science. The mud theory was long ago aban 
doned, but naturalists searched in vain for a long 
time before they found tiny eels. At certain seasons 
of the year some rivers swarm with eels making their 
way upstream, and it was thought that the young must 


be looked for in the ocean. This supposition is now 





























The young of eels are at first shaped like flatfish. 


proved correct; but the baby eels when found resembik 
flatfish, and do not assume their snake-like shape untii 
later 

The jellyfish of the ocean are also creatures with 
curious young. It is difficult sometimes for an inex 
perienced observer to decide whether they are plants 
or animals. There are jellyfish on which the young 
grow like fruit, and when “ripe” drop off to lead a 
separate existence; others trail a string of young on 
a long rope, and similarly shed them when able to 
tend for themselves 

To multiply instances of strange forms of young 
would be to go through the greater number of the 
lower forms of life. 
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Free-swimming young lobsters eight days 
after their birth. 


Preparing a spectmen for a museum. The skin is first 


emptied, then inflated, and finally heated in an oven. 


A tadpole just commencing to grow the hind 


legs. 























The “hickory horned devil,” 
the grub of a moth 


A jellyfish that bears {ts young like fruit and 
sheds them when ripe. 


CURIOUS LIFE HISTORIES. 


manner of reptiles. 


The young hoazins climb about trees after the A mazine animal with a 


long string of young 
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A DIRIGIBLE SLED 
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Tritt IIAND 0 
rhe motor sled, which sheuld appeal to almost an 
boy, is made by combining a flexible sled with an ordi 
nary hand car, such as sold by toy dealers rhe rear 


wheels are taken off and substituted for a pair of tra 


tion heels, which may be thrown in or out of com 


- i 
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THE HAND-MOTOR SLED. 
mission by a suitable lever, within the reach of t 
perat 
rhe sled may be of a st able nd 1 on the 
market. or i is be built by a ost ma 
teur, to suit the hand car to be used The materia 


may be bought from almost any hardware dealer. The 


runners are made for an ordinary size sled, from 


inch by %-inch T iron or steel, or they may be made 


from two angle irons riveted together The base of the 


T should be bent or curved downward, so as to make 


it slightly dished out i 
as before described. See Fig. 12 
The runners are now ready to be bent to suit the 


height of the sled. There may be two or more stand 


ards, according to the length of the sled. They can be 


made of angle iron, riveted to the runners, and fas 
tened to transverse bars of wood at the top, and braced 
together if found necessary, so as to make them stiff 

To these standards are fastened, one on each side 
and directly on top of each respective runner, wooden 
rails ¢ These rails are fastened together with trans 
verse bars f, at the front and rear ends, Directly over 
the rear standard, and journaled into the outside rails 
e, is a crankshaft g, provided with suitable handles / 
At the front end, and directly over the front axle, the 
steering lever is fulcrumed, and two extending arms 
fastened thereto, which are connected with the front 
bar f by a bolt passing through slots in the arms 

The sled is now ready to receive the hand car 
which is placed in the center of same. The front end is 
fastened to the outside rails e with a long bolt, forming 
a hinge for the car 

Long bolts with nuts at their lower ends are now 
passed through the frame of the car into the rear 
transverse bar, also into the rear standard Two 


iy be nailed or screwed to the rea! 


pieces of wood mi 
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DETAILS OF THE MOTOR SLED. 


standard, forming a guide for the up-and-down move- 


t of the car 


It will now be seen that by moving the handle h 


to the rear, the crank g will lift the rear end of 
the hand car relatively to the sled, thereby elevat- 
ing the traction-wheels from contact with the ice 


or snow. It will also be seen that the handle h 


1 the center This can be done 
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will rest on top of the standard, and that the crank 
y 1 passed the center of the shaft, and 


S conse- 
locked in this position 

The traction wheels are made of hard wood. First 
ut out a disk (see Fig. 9) about the same size as the 
heels of the car. Then cut a number of radial slitg 

the periphery of same, into which are inserted small 
galvanized-iron buckets, shown in Fig. 11, and riveted 
thereto. Small round disks are now fastened to either 
side of the large disk, so as to make the proper length 
of the hub Into these small disks are made four 
longated recesses, to fit the four outward-extending 
prongs of the fixed collars on the shaft; and when 
screwed together with the nut on the outer end thereof, 

ll keep the large disk fast on the shaft, and wil] 
rotate with same See Fig. 10 

The sled may be propelled by operating the handle 

and steered by means of the foot-lever, like the sled 
ved above 

It will he possible to propel the sled up a hill, or go 
1 round-about way to get there. Then by throwing the 
lever h, the traction wheels may be elevated above the 


unners, so they will not interfere with coasting down 
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MENDING A CRACKED BOTTLE. 


BY v. 


A very neat way to mend a piece of cracked glags- 





th sodium silicate or water-glass came to my 

notic some weeks ago A cut glass decanter which 
t valued very highly had a bad crack run- 
I round the bottom and partly up the 

iddition to preventing its use, it rendered it 

lo remove all appearance of the crack, the decanter 
med sl y and then sealed with its own 

1 stoppe! The water-glas was then applied 

road brush on the outside of the crack, and 

is the air cooled inside the external pressure forced it 








MENDING A CRACKED BOTTLE 


into the rack, which completely disappeared and was 


rel red perfectly water tight to cold water at least. 
Ss e seeing the above | have tried the same oper- 
ation th success on a wide-mouthed jar, but obtained 


tter vacuum and therefore better results 

heating the jar 
I took a deep basin, and in the center arranged a 
candle as shown in cut The basin was then filled 


with water and the cracked jar inverted over the light- 


ed candle; as the air in the jar was consumed by the 
candle, it was slowly lowered into the water which 
effectively sealed it The water-glass was then ap 


plied as in the previous operation and the whole left 
to harden The water-glass takes six to eight hours 
to set and then the outside of the bottle or jar can be 
washed with a cloth dipped in hot water to remove 
all superfluous water glass 
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A HYDRAULIC TEST FOR THE BOILER. 
LAURENCE, 

Some tin igo my boiler engine was frozen up in @ 
cold snap, and I wished to give my boiler a hydraulic 
test before steaming up again, to see if it was fit for 
business. I had no force pump or apparatus of any 
kind, vet I tested the boiler to the desired pressure, 
100 pounds. I have had conversations with engineers 
ice then, and not one of them could tell me how to 
believe 


il 
Sil 


make such a test without any apparatus, so 
the idea may be useful for Handy Man’s Workshop. 
I filled the boiler completely with water, leaving no 
air space whatever, then built a small fire under 
the boiler, and as the cold water warmed up and ex- 
panded, I watched the pressure gage rise until it 
reached the desired testing pressure, when | opened 
one of the try cocks, allowing a smail quantity of 
water to escape and relieve the pressure Having 
found things O. K., I drained water from the boiler to 
the proper level and proceeded to get up steam 
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If interested. write today and secure information which 
wil be worth many thousands of dollars to you. 
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PATENTS FOR SALE. steam rotary excavator as described in the Scientific 
American of December 12, 198, page 347 
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Inquiry No. SSSO,—For manufacturers of portable 


shower bath matic iron tonic as 


anemia, are 


remedy fe r 



























a 
A MONEY-MAKING PATENT FOR SALE —Porta- Fe, ket et 
ble coal bin for kitchen and parlo For full informa- a Chicago I harmaes al Go. 
Won address A. 1H. Koob, 23 W isist 6s., Now's Roofing, qnnponith m, Americ an -R 
, Inauiry No. SS Ss. For manufacturers of the Sherry, Spanish, Elder-Harrison Co 
‘Mysterious Ball” like that of Mr. Lepere’s—a man iu, Shoes and slippers, ladies’ leather, 8S. J. se 
a ball Pentle® ..cccces ith ‘ «++ 72,290 
Shoes, certs 0 « Shoe Manufacturing 
FOR SALE.—Just patented, a perfect Nut Lock. a | * »- ccapes. Pontiac Shoe Manufa 
money maker. Write me for free sample and « "pein diidaienes: 
fats particulars. Address, Frank Matoushek, Gregory, Shoes rain, Slater & M 
South Dakota. Shoes, certain, Stilson Kello e 
Soaps, J. W. Wilbur ‘ 
Inquiry No. SSS9.—Wanted to buy a machine Stamp books and sheets, postage, E. L. War 
whic “4 bre aks and divides apricot stones ner .. - 72,297 
rs race echanica Oscar tar 
FOR SALE Ps atent No. 848,469. adjustable table, t ' ey furnac es, = a ! ur J 4 
and No ‘) on absolutely safe sealing device for 7.) - St cae, Sines Fe Ede 
letters and kages. The locking members are in. Telephones, Standar¢ a. a veo, rege 
closed in the p aper of the envelop or wrapper itself and ‘Tools, certain, United Shoe M - inery Co 
hot exposed to any instrument, and can be cheaply and Typewriting machine, Wyckoff, Seamans & _ 
Casily manufactured. For inft« Tmation address Ernest Benedict eeeee : . eeccee 3G 
Kohler, City Market, Alameda, Cai Yaists, ladies’ Anekstein & Kram xs 
. . , Washing compound, detergent, Hf. F. Blake- 
_ Inquiry Ne, 8S890.—For manufacturers of a milk- ley. pace aus 
‘ng machine. | Water, natural lithia, J. P. Porter Te 
| Whiskies, blend of straight rye, F. Handrich 
MOTION PICTURES. _& Sons 
| 





- , V 
THE MOVING PICTURE WORLD, weekly, 10 cents | 








@ It's a paper which 
present and preserve your writ 
ten word whether a letter or 4 
legal or business document, an 
essay or whatever you may set 
down. 


will worthily 





@ Do You Know 
Whether You Are 
Getting Good Type- 
writer Paper? 


g Strong enough to stand much 


handling. And its color-tones are 
permanent. 

@ How do you buy it? 
g Old Hampshire Bond Type 


@ Do you simply ask for so-much 
typewriter paper? 


writer Paper is “made a little 
better than seems necessary.” 


@ Even though you call for the A paper of highest quality, for 


same number, you probably get _ aeges aoe “eo my 
one grade one time, and another rs ™ pres oS Crwnee ae 
grade the next time. No uni- m Mies ssauonery 
formity. 

@ In case you have difficulty in 


securing Old Hampshire Bond 
from your stationer, send us $2 
and we will forward you, prepaid, 
a box of medium weight 


@ You might as well send your 
office boy to buy clothes of size 
SO and so, 


@ There is as much difference be- 
tween typewriter papers as there 
is between clothes. You want 
something that represents your 
taste and your character. 


g Old Hampshire Bond Type- 
writer Paper is now soldin boxes, 
at most stationers. 


@ You can identify it by 
or by Aang 


A specimen book wilt 
be mailed upon request 





Hampshire Paper Co. 


. ines 
LOOK FOR THIS WATERMARK South Hadley Falls, Mass. 


seal on the box, The only paper makers in 
watermark on every sheet the world making bond paper 
of the paper. exclusively. 











Fou USE GRINDSTONES ? 


{if so we can suppiy vou. Ali sizes 
mounted and t unted, always 
kept in stock. Rem oer, We make @ 
specialtyof selecting stones for ali spe- 
eal purposes. Send for cataiogue “i” 


yThe CLEVELAND STONE Ca, 
Corliss Engines, Brewers’ = 24 Floor. Wilshire. Cleveland. 0 
and ee rs’ Machinery. VILTER os a 

( 


3. CO., 899 Clinton § M i ee, is. 
sok, aiiwantes,W See How Cotton Crows 


We will send you a perfect, large, fluffy cotton 
boll, just as it grows, complete with all the 
locks and seeds. An interesting object les-on. 
Each We.; three for 2e.; per dozen ae Postpaid 
anywhe 2re OD receipt of price 

DIXIE PLANTATION (0., ?. 0. Box 88, DALLAS, 







LET US BE YOUR FACTORY 
STAMPINGS, MODELS, EXPERT WORK 


GLOBE MACHINE AND STAMPING CO 
970 Hamilton st., Cleveland, 0. 
\ 







THE 















MODELS * EXPERIMENTAL WORK, 


nventions deveioped. Special Machinery. 
E. V BAILLARD. 24 Frankfort Street. New York. 
RU B ER. Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 
HCEFT & COMPANY 


Ule Makers, Model Makers, Machinery Builders, Panch Presses 
Light and Heavy Stampings. 1) Mich St., Chicago, Il S.A, 


MODELS kcicaco MODE WORKS 


:s| Experimental & Model Work 


Oir. & advice free. Wm. Gardam & Son. 221 Fulton 8t,N.Y 


LEARN VVATCHMAKING 


We teach it thoroughly in as many months as it 
formeriy took years. Does away with tedious appren- 
ticeship. Money earned while aes ga Positions se- 
cured. Easy terms. Send for catalog 


8ST. LOU Is WATC HMAKING 8c HOOL, St. Louis, Mo. 


DRYING MACHINES ‘For Steamed Rice Paddy 
and many other granular and 
pulverized materials. 


s. E. WORRELL, Hannibal, Mo., U. 8 A. nderfol 


— automatic tear oer ar - 
,'s TEE STAMPS, LETT ERS a Fic RES Tele la hy : Co. Oye 8 Carte 
» R RES t St., New York, 


BRI DG CPORT CONN 











TRAAS 





DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS 


153-159 S. Jefferson Street, Chicago, Ii, 














MOORE siscics 


& CoO. 


Oe a 





. 
Magical Apparatus. 
Grand Book Catalogue 
%e, Parlor Tricks Catalogue, free 
MARTINKA & CO.. Mfrs., 4% Sixth Ave., 





Over 700 engravings 
New ¥i 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to EFlevators 
Adopted by principal storehouses in New York & Be ston 
Manfd,. by You NEY 4 x ASON * CO., tne. 


*revidence, 








Circular free “ 


























A popular illustrated account of how the forces of science 
are being marvelously applied to modern industry 


The Chemistry of Commerce 


By Robert Kennedy Duncan 
Author of *‘ The New Knowledge’ 

The Chemistry of Commerce isa graphic narrative of the wonderful 
work of applied chemistry in the industrial world today. It affords 
an engrossing story of the invention and manufacture of commod- 
ities that are close to the business or home interests of each one of 
us. It is packed with information upon such topics as the making 
of artificial rubies and diamonds, of nonbreakable Welsbach man- 
tles, of the distillation of perfumes in quantities sufficient to float a 
: frigate, of the coloring of glass, of the engineering feats accom 

plished by high temperatures, the preparation of drugs like cam- 
° phor and quinine, the extraordinary future of industrial alcohol. 


Illustrated. $2.00 net 











per copy; yearly subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and o | ips 
tern lecture field. Moving Picture World, Box 450, N.Y. ¥. | LABELS. 
Inquiry No. S891. -For manufacturers of a patent | .. nm 99 . cigar ’ sche 
Vise with an attachment for boring small holes. _ ma ss for cigars, C. B. Henschel Mfg. 14,590 
ane thie-06S0 Ce Reha seevewnseneanee BE 
—SS ‘Drapery * Serpe ntine Crepe,”’ for crape cloth 
intended for drapery and upholstery uses, 
LISTS OF MANUFACTURERS. | _ intended for 14,595 


Mint Chewing Gum,"’ for mint chew- 








COMPLETE LISTS of manufacturers in all lines sup- | ‘‘Dudley r 
Plied at short notice at moderate rates. Small and ing gum, Cincinnati Commercial 14,593 
Special lists compiled to order at various prices. Es- «J Pelata,”’ for cigars, C. B. Henschel 
timates should be obtained in advance. Address Mfg. edseee wseee 14,589 
Munn & ( List Department, Bux 773, New York. }« ‘Mi Rey.” gars, R. Rey one She 

Inquiry No. SS93.—Wanted to buy a second-hand — Rose for beer, Independent Brew- f 
adding machine. rie Co. ae ‘ oes 14,502 

| es The Great National ‘Catarrh Remedy,” for 

A LIST OF 1,500 mining and consulting engineers on medicine, G Mellinger aus 14,594 
Cards. A very valuable list for circularizing, etc. 
Price $1 Address Munn & Co., List Department, | —— ocean TT 
Box 773, New York. 


and drawing 
or any patent 
furnished from 


A printed copy of the specification 
Inquiry No. SS94,—For manufacturers of an auto- | of any patent in the foregoing list, 
matic camera for making photographs on pin trays, etc. in print issued since 1863, will be 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 





MISCELLANEOUS. 


All Safety Razor Blades 2'¢ cents each. 





FOR MEN 


uble ed blades a special We steri harpe 
and reti your own. blades better then hen. , Send ventors for apy of the inventions named in the fore- 
address for convenient mailmg package. Keenedge going list. For terms and further particulars 
Oo., 842 Keenedge Building, Chicago. , address Munn & Co., 361 Broadway, New York. 


Want To Buy ' 








What Do You 






We-can tell 1 where to 
buy an if you want 

W rite r the addresses 
of manufacturers in ANY 
line of business. 

Novelties, Special Tools, 


Machinery, Equipments. 
New Patent LABOR- 
SAVING DEVICES 





MUNN & CO., Publishers of Scientific American 


361 Broadway, New York, U. S. A. 














pe Re aoe 


Scientific American 





JANuARY 23, 1909. 








€ 





304 Main St., Quincy, Il. 


abinet Mig. Ca., 
1 Rath Cabinets 





or Hat 








[LEARN 1O BE 





C 


~ Manutacturers use | 


A WATCHMAKER 
Bradiey Polytechnic Institute 
Peoria, Uline 
Larges: and Rest Waten school 

America 


g acre Rae Von 
RUDE ASBESTOS 


DIRECT FROM MINE 


ac RREPARED | R. H. MARTIN, 


SBESTOS FIBRE | OFFICE. ST.PAUL BUILDING 











and ¢ 


Niagara Hlydrantic Ram 


has no eqnal 
engine or windmill. Send for bookletsas 
and estimate We 
Tanks « 

NIAGARA HYDRAULIC ENGINE CO., 
140 Naseas St, 8. ¥. 


POPULAR ELECTRIC 


ti 


1200 Hesadneck Block 





pert penman of you by mail. 
Book keeping and Shorthand. 
my students as inst 
leges. If you wish to become « better penman, 
write me 
Pavorite Pens and « copy of the Ransomerian 
dourns!. Inclose stamp 


8896 Eeelid Ave 





Pipe Cutting and Threading Machine 


. 
ea 
une 


— ws 


to 


price 


re CURTIS | s Gunrts co 





A monthly magesine fo 


1 won the World's First Prize in Penman- 
B- 





amal) r 


=o: ——_—- Engineering News| 


220 Bway, New York 


A Caeep Water Power 







i al water ’ power for 
tuts armers, owners of factories 
homes, th 








Ketter than a gasoline 


furnish Caldwell 
“i Towerr 


Paetory, Gate, Pa. 


IN PLAIN 
ENGLISH 


everybody, non-technical, profusely 


istrated teresting and instructive. Posts you on 

ayy ati $1.00 per year, including an 

eerMie ENGUSE ke above iNustratior ngine w ms 

¢ time on one wet or dry battery—1,000 tions per 
el of skilled w ‘ee (Cut size.) 


at A a“ 


m Lis 
POPULAR. ELECTRICITY Pt seeeemner cn. 
« CHICAGO, TLL, 


| TEACH , 


WA ae 


BY MAIL 





By my new system | can make so ex- 
I also teach 
Am placing 
actors in commercial col- 





i will send you FREE one of my 





Cc. W. RANSOM, 


Kaneas City, Hissourt 


Salesmen Wanted! 


Be a high grade Traveling Salesman and earn 
from $1,000 to $10,000 a year and expenses. We 
will prepare you by mail in eight weeks to be one 
and assist you to secure a good position. Hun- | 
dreds of our graduates now holding good peqiyens | 
we secured for them, with reliable firms. Many | 
who had no former experience now earn $100 to 
$800 monthly and expenses. If you want to secure 
2 ged position and increase your earnings our 
Free Book, “‘A Knight of the a will show you 
for it today. Address nearest office 
RATIONAL "SALE SMEN’S TRAIN- 
TION, Chicago, New York, 
ll 2 C ity, ii nneapolis, San Francisco. 


mac bine 





ooo0o0s' 
TILTING CIRCULAR Saw 
ope te t ‘ 
and 
Ke * a 
cros#-cut saw wih ea ’ Wr 
free lustrated atalogue 4 








For Pither Hand or 


WE WILL MAKE =: s setels 


marutact on of 
chine 


AUTO. an TIC HOOK & EYE CO., Hoboken, N. J. THE ENGINEERING NEWS 


ites on 
any metal novelty, poo ma- | 
r ols, dies and expert work our specialty 











O Edinone 





Until you have heard Amberol 


Records you have not heard the 
Edison Phonograph at its best 


Edison Amberol Records have made the Edison Phonograph 


a more fascinating entertainer than before 
sweetness to its tone, 
to more people more of the kind of music they enjoy. 


—added richness and 
increased its repertoire and enabled it to give 


Consider the increased enjoyment of a Record that plays twice 


as long as the 
Record made. 


regular Edison Record and longer than any other 


Go to the nearest dealer today and hear the Edison Phono- 


graph play an Amberol Record. 


He will tell you how you can 


play it on your present Phonograph and still play the records you 


have. 


Ask your dealers or write us for catalogues of Edison Phonographs and Records. 


National Phonograph Co., 133 Lakeside Avenue, Orange, N. J. 

















it + y 5 re 


DRAWING PENCILS. 
THE FINEST IN EXISTENCE 





Sold by all stationers and dealers in artists’ materials. Sample sent to all parties interested on receipt of 10c, in postage stamp, 
Newark, N. J. 


A. W. FABER. 49 Dickerson Street, 





Made in 16 degrees, 6B to 8H 














American Homes and Gardens 


gives its readers the experience of experts in solving the most difficalt 


HOME 
word ‘‘ Home ”’ 


PROBLEMS 
for its keynote. 


HOW TO BUILD THE HOME 





It is a thoroughly practical magazine, having the 


Floor plans and details of construction of houses of moderate cost as 


well as more pretentious mansions are a feature of each issue. 


HOW TO DECORATE THE HOME 





The most experienced decorators in the 


ountry describe how the best 


and most artistic results are attained from the point of expenditure, and 


the more important one of satisfaction 


HOW TO PLAN AND LAY OUT THE GARDEN 





The frame of the House-picture is the garden, 


and success in its treat- 


ment means that each tree and shrub is correc tly placed as well as properly 


grown, hence this department will be found most helpful. 


OUTDOOR LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES, 





every phase of country life is authoritatively discussed from month to 


month in its pages. ‘American Homes and Gardens ’”’ 
the handsomest magazine published in America. 
in colors changes each month, and is always a 

price, $3 per year. 
we will send you the 


work of art. 


November and [‘ecember, 1908, 


is conceded to be 
Its beautiful cover printed 


Subscription 


other words, fourteen months for price of a year’s subscription. 


If we receive your order for a year's subscription now 
numbers free; in 














The Season’s Best Club Combinations 
Scientific American or American 


Scientific American or American ) 
Homes and Gardens $3.00 Homes and Gardens 
Review of Reviews. . ene 3 00 $4.45 McClure’s Magazine 
$6 00 ! Review of Reviews 





Scientific American or American 
Homes and Gardens ee $3 00 Scientific American or American 
Review of Reviews .. ....s065 3.00 Homes and Gardens... . 
Wor Work . 3.00 $6.80 World's Work.... ...ssee+-- 
Everybody's Magazine 1 50 Delineator..  «sescccees 
$10.50 |} 
Scientific American or American ) Scientific American or American 
Homes and Gardens $3 00 | Homes and Gardens 
Everybody's Magazine, 1.50 $5 35 McClure's Magazine. ........++ 
World's Work ....... occe 3.00 - Woman's Home Companion. 
$7.50 J 








tions includ 


$7.50 


$7.00 


$3.00 
1.50 
1.25 


$5.75 | 


After February 1. 1909, 25c. must be added to combina- 
ng Woman's Home Companion, 


» $4.60 


MUNN & CO., 361 Broadway, New York City 
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Loge) & 2) GALVANIZING 


AMERICAN PROCESS 
SAMPLES anol NFORMATION 


NO ROYALTIES 
n APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Maternal 








Hanson & VanWinkle 
Co., 


Newark. N. J. 
28 & 30S. Canal St. 
Chicago. 














up *2.: \ . 
BENJAMIN AIK RIFLE & are. C0., 601 N. Broadway, St. Louls, Mo, 


‘WILL YOU SEL aot: oe 


TT 


GRINDER 


Has no pumps, no valves. 
piping required to supply it with 
water Alwaysready for use. Sim- 

Jest in construction, most efficient 
noperation. Price will interest you 


W. F. & JNO. BARNES CO., 
E 18 


Stablished | 
1999 Ruby &t., Roe ekiord, LiL 









b 
tines the f ree of an 


uv gu r 15 cents 

s Rarre! f keled, walnat stock, 

The ideal gun ft shooting si game, a perfect rifle for target 
practice. Shoots through one-half ard and more Fully 
| guaranteed Sold by dealers and jebt If your dealer 
| does not sell it, write t pr Post ntries 





pon receipt 


money making 


proposition upon which it is possible to os a patent, trade- 
mark or copyright, or that can be protected by secret process? 
Will you sell your automobile, hd 

other property, including any form of real estate? 
QUICK price, terms, description with reference, 


MYRICK SYNDICATE, Springfield, Massachusetts 


or securieties, business or 


If so, send 


Ours is the largest body of cash buyers in America~ a market 


at a fair price for everything of merit. 


“Aeronautics 


99 American Journal of 
Aerial Locomotion 


Read the Enormous Progress in Flying Machines 
and Airships. 
Nothing happens aeronautically anywhere in the 
world unrecorded in this magazine. 
The Only Aero Journal in America. 
Send for sample copy. 
1775 Broadway, New York 


Third year. 

















» aT ~ 
4 allowing RENT to APPLY, 


Prices $15. 


Write for Illustrated Catalog 10, Your op, 





TYPEWRITER EMPORIUM, (Eat. '095) 0° & 4 Lune Su, Colom 
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The Leading Engineering Paper of the World. 


ULLUSTRATEIL 


100 to 125 pages, 9" x 13", w 
If you cannot locate desired engineering equipment write our 
PUBLISHING CO. . - - 


Fer Civil, Mechanical, Mining and Electrical Engineers 
Send ten cents for sample copy. 
“Readers Want” department. 


214 Broadway, New York 


Concrete, Reinforced Concrete 


AND 


Concrete Building Blocks 


Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete 


Scientific American Supplements 1567, 1568, 
1569, 1579, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 


Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 


Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 


Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis 
cussed and illustrated 


Scientific American Sens 1564 contains an 
article by aewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed 


Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 


Scientific American Suggest 1573 contains 
an article by Lonis > en on the prin- 
ciples of success in jh. block manufac- 
ture, illustrated 


Scientific American Supplement 1574 discusses 
steel for reinforced concrete 

Scientific American Supplements 1575, 1576, and 
1 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and conerete, their 
preparation and use for farm purposes, The 
paper exhaustively discusses the making of 
mortar end concrete, depositing of conerete, 
facing concrete. wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts 


Bach numer of the Supplement costs 10 
A set of papers containing all the articles 
above mentioned will be mailed for 80. 
Order from your newsdealer or from 
MUNN @ CO. 
361 Broadway, New York City 
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1yaticas 


NG SAMPLE 


CHBESLYaCOh? 1Est2USA 








¥ but « pneumatic 
npressed air, 


Olivers, ons, 
Shipped ANYWHERE for Free Tr‘al, or RENTER 








OO Up 


First class Machines fresh from the Manufacter® 








